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TEK 



221 3 A/221 5 A/2235 

DUAL TRACE OSCILLOSCOPES 



THE ANSWER 
BY ANY MEASURE 



Now! Tek quality and expert advice 
are just a free phone call away! 



The industry 
standard in CRT 
performance. 

Crisp, easy-to- 
read, bright CRT; 
1 4kV accelerating 
potential, provides 
high writing rate 
and small spot 
size. Full size 8x10 
cm display for 
measurement 
accuracy. 



Display controls 
are flexible and 

easy to use. Sep- 
arate intensity 
controls reduce 

blooming in alter- 
nate sweep mode. 
Focus tracking 
minimizes control 
adjustment and 
BEAM FIND elimi- 
nates confusion. 



Vertical sys- 
tem provides 
measurement 
assurance. Flat 

transient response 
and high accuracy 
ensures true 
reproduction of 
your signals. Fast 
risetime and high 
bandwidth is well 
suited for a variety 
of measurement. 



Perform delayed 
sweep measure* 
ments accurately 
and easily. Both 
sweeps can be 
displayed alter- 
nately making dif- 
ferential measure- 
ments easy and 
accurate (1%). 
An interlocking 
SEC/DIV control 
simplifies set-up. 



Stable hands-off 
triggering. P-P 

AUTO detects sig- 
nal peaks, then 
sets the trigger 
level for you. Dis- 
play asynchronous 
signals using 
VERT MODE trig- 
gering. Indepen- 
dent TV field and 
line selection, 



Front panel laid 
out by function 
for ease of use. 

Color coding aids 
the user in opera- 
tion. Functions 
and modes are 
placed logically. 
All nomenclature 
is clearly labeled. 
and protected 
behind a scratch- 
less Lexan surface. 




Our direct order tine gets 
you the industry's leading 
price/performance portables. .. 
and fast answers from experts! 

The 60 MHz single time base delay 
221 3A, the 60 MHz dual time base 
221 5A and the 100 MHz dual time 
base 2235 offer unprecedented 
reliability and affordability, plus the 
industry's first 3-year warranty* 
on labor and parts, CRT included. 

The cost: just $1275 for the 
221 3 A, $1525 for the 221 5A, 
$1750 tor the 2235.t Even at 

these low prices, there's no 
scrimping on performance. You 



have the bandwidth for digital 
and analog circuits. The sensitivity 
for low signal measurements. The 
sweep speeds for fast logic fami- 
lies. And delayed sweep for fast, 
accurate tinning measurements. 
All scopes are UL Listed and GSA 
approved. 

You can order, or obtain 
literature, through the Tek 
National Marketing Center. Tech- 
nical personnel, expert in scope 
applications, will answer your 
questions and expedite delivery. 
Direct orders include comprehen- 
sive 3-year warranty*, operator's 



manual, two 10X probes, 15-day 

return policy and worldwide ser- 
vice backup. 

Order toll free: 
1-800-426-2200, 
Ask for Rick. 

In Oregon, call collect: 
(503) 627-9000. 
Or write Tektronix, Inc. 
P.O. Box 1700 
Beaverton, OR 97075 



Tektronix 

COMMITTED TO EXCELLENCE 



Copyright * 19&5. Tektronix. Inc. All rights reserved. rfTTA-439-3. t Price FOB Beaverton, OR *3-year warranty includes CRT. 




COMPUTER 
BARGAIN 

You won't believe what you can 

now get for $499. How about 

a $2,500 computer system? 



The $499 professional-quality personal 
computer has two disk drives, 128K 
memory and a high-resolution green 
monitor. The photo also shows 
the optional software, 



I realize that what you are about to 
read may seem incredible. I can un- 
derstand. But occasionally there are in- 
deed bargains and opportunities that 
only come once In a lifetime. I'm con- 
vinced that this Is one of them. 

By Joseph Sugarman, President 

The computers we are offering are not out- 
dated rebuilt models from a company that no 
longer exists but brand new computers from 
an existing substantial company that provides 
service and support. 

The unit' s monitor is a 1 2" green phosphor, 
80 characters x 25 lines bit-mapped graphics 
display with 640 x 300 points. If you know 
anything about computers this one piece of 
hard ware is worth $500 itself. The display is so 
beautiful when it displays either text or graphics 
thatitwillprobablyfarsurpassanythingyou've 
seen to date. 

There are two 5 1 A" 400Kb disk drives, a full 
93 key ASCII keyboard including 17 function 
keys and numeric pad, a 1 28K memory, stan- 
dard printer and communications ports (two 
parallel and one serial), a realtime clock with 
battery back-up, and it is aZ80A-based system 
inadualS-bitformatthataetuallyo perates faster 
than the IBM PC. The unit also reads Kaypro 
and DEC Rainbow and all CP/M floppy disk 
formats. 

ADVANCED SOFTWARE 

The unit also comes with advanced com- 
munications software which provides 
automatic dial-up accessto outside computer 
services or direct connection to a nearby host. 

The operating system that comes with the 
u nit is the powerful CP/M Plus— an im proved 
release of CP/M which lets you use more 
available software thane ven the I B M . You have 
access to hundreds of popular software 
packages including word processing, spread- 
sheet, data base management, accounts 
receivable, billing, general ledger, client ac- 
counting, engineering, statistics, project 
management and dozens of other programs, 

The entire system, complete with monitor, 
two disk drives, 128K memory, operating 
system and keyboard sells for only $499, That's 
right, only $499. 

We realize that the thought of buying a 
professional-quaiity computer for only $499 



may raise serious questions. Why so cheap? 
What about service, warranty and repair? Let 
me address these concerns. 

The manufacturer makes and sells high- 
resolution computer terminals to other com- 
puter makers for their expensive high-quality 
systems. Th e I r te rmi nal s were so p o pu I ar and 
were so well acce pted th at th ey th ou ght th ey ' d 
get into the rotten, dog-eat-dog consumer per- 
sonal computer business which, as you might 
have heard, has claimed dozens of casualties. 
But this manufacturer decided not to become 
one of those casualties and sold us all his 
inventory. 

MAY HURT OTHERS 

The onl y th i n g th e m an uf act u re r wo n 't let us 
do is mention his name in this advertisement 
nor mention the name of theunit as it may hurt 
many of the other retailers who have sold this 
unit for thousands of dollars. 

The limited warranty is a full 90 days and if 
anything goes wrong with the unit after that 
time, warranty repairs are as easy as sending 
y ou r com pute r to th e c I osest partici pati ng ser- 
v ice organization or exchanging the unit's cir- 
cuit board s w it h an o ve r ni g ht del i ve ry ser vi ce. 
The manufactu rer is a su bstantial companyand 
committed to servicing this product. In fact, if 
se r vice i s a c o ncern , w hy not get t wo u n its and 
use the second for a backup? 

There is also one big plus. With each unit, 
we'll give you a 2-week trial period. If, during 
th at tim e , y ou are n ot com pi etel y sati sf ied w it h 
the operation, performance, value or even the 
looks of the unit, you may retu rn it in its original 
carton, for a full $499 refund. 

So that's our offer— a brand-new, pro- 
fessional-grade computer system with the 
hardware and optional accessories that you'd 
expect from other systems costing more than 
$2,500— all for only $499. There are no strings 
attached, nothing else that you must buy or pro- 
mise to buy in the future. It's just that simple. 

SOFTWARE AVAILABLE 

JS&A also sells a complete tine of software 
and can supply you with thefamous word pro- 
cessing Wo rdsta r p rog ram com p I ete wit h M a i I 
Merge which lets you merge you r list of names 
and addresses onto standard form letters and 
which converts your unit into a professional 
word processor when you add a letter-quality 
printer— all for only $299 which is far below the 
$500manufacturer'slistpricefor this program. 



If you also order the Wordstar word process- 
ing program, we'll alsothrowin, free of charge, 
" D R G rap h " from Di g ital R esea rch at n o extra 
charge. This handy software program is a 
powerful graphics package that lets you con- 
vert your data into line, bar, and pie charts as 
well as step and scatter plots. And it's so sim- 
ple to do with our computer. 

EXTRA BONUS 

And as an extra software bonus we'll even 
add, free of charge, the Multiplan spreadsheet 
program which, in my judgment, is one of the 
easiest to use and most powerful of all the 
spreadsheets. In fact, Infoworld Magazine once 
gave it th e Soft ware P roduct of t h e Year Awa rd , 

Simply by pu rchasing the Wordstar program 
at the low price of $299, I'll throw in, free of 
charge, the DR Graph and Multiplan software 
which all together give you the capability to use 
your computeras a full-blown word processor 
and a spreadsheet analyzer along with its 
graphics and strong communications 
capabilities. But there's more. Order the Word- 
star program and I'll also include absolutely 
f ree , OB ASI C— a p rog ram that hel ps you easi I y 
create your own programs. 

There is a good chance that the 500 com- 
puters we have will sell out quickly. So JS&A 
reserves the right to return any order and the 
righttofilltheordersforthecomputer and soft- 
ware first. 

Butpleaseactnow.Becauseofthelowcost 
of this offer, I cannot accept credit cards or 
C.O.D's. Simply send your check or money 
orderforeitherthecomputerhardwareorthe 
hardware and software using the order 
numbers shown in parentheses (IL residents 
add 7% sales tax) plus $25 for postage and 
handling. Send your order to: JS&A Special 
Computer Offer at the address below. 
Special Offer Computer (6048DO) . . $499 

Wordstar and Bonuses (604 9 DO) 299 

N ote: A I ist of oiher popular software will be sent with each 
unit. Add $25 for postage and handling. 



t PRODUCTS 
JHAT 

•vthink 

Dept.RA, One JS&A Plaza 

Northbrook, Illinois 60062 

(312)564-7000 

©JS&A Group, Inc. ,1985 
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Save up to $220 on scanners 
with these valuable coupons. 

See our full page ad in SCAN7 to find the 
scanner of your choice. Then send in the 
money saving coupon with your order and 
payment. Hurry, of fer expires August 31 , 1985. 




COMMUNICATIONS 

ELECTRONICS INC. 
Consumer Products Division 

P.O. Box 1045 D Ann Arbor, Michigan481 06-1045 U.S.A. 
Call 800-USA-SCAN oroutside U.S.A. 31 3-973-8888 



COUPON COUPON COUPON COUPON COUPON COUPON 



SAVE $45.00 

Bearcat® 260- H 

8-Band, 16 Channel, Mobile scanner 

Regular Price $274.00 

Now only $229.00 plus $7.00 shipping. 

This coupon must be included with your prepaid order. Credit cards and quantity 
discounts are excluded from this after. Offer valid only on prepaid orders mailed 
directly to Communications Electronics Inc., P.O. Box 1045- Dept. SCAN, Ann 
Arbor, Michigan 481 06-1 Q45 U.S.A Coupon expires August 31 , 1SS5. Coupon 
may not be used in conjunction with any other offer From Communications 
Electronics Inc. Limit one coupon per scanner. 



SAVE $40.00 

Regency® Z60-H 

8-Band, 60 Channel, No crystal scanner 

Regular Price $249.00 

Now only $209.00 P ius $7.00 shipping. 

Th is cou pon must be I n eluded wi I h you rpra paid orde r. Credit cards and q ua n lity 
discounts are excluded from this oner. Offer valid only on prepaid orders mailed 
directly to Communications Electronics 1 nc, P.O. Box 1045- Dept. SCAN, Ann 
Arbor* Michigan 48106-1 045 U.S.A Coupon expires August 31, 1985, Coupon 
may not be used in conjunction with any other offer from Communications 
Electronics Inc. Limit one coupon per scanner. 



COUPON COUPON COUPON COUPON COUPON COUPON 



SAVE $35.00 

JILSX-200-H 

Multi-Band, 18 Channel, No crystal scanner 
Regular Price $189.00 

Now only $1 54.00 P ius $7.00 shipping. 

This co upon must be included with yourpre paid order. Credit cards and quantity 
discounts are excluded from this offer. Offer valid only on prepaid orders mailed 
directly to Communications Electronics Inc., P.O. Box 1045- Dept. SCAN, Ann 
Arbor, Michigan 48106-1045 U.S.A Coupon expires August 31, 1985. Coupon 
may not be used in conjunction with any other offer from Communications 
Electronics Inc. Limit one coupon per scanner. 



SAVE $30.00 d 

Regency® HX-650P-H| 

with 4 AAA batteries, carrying case and 6 crystal certificates 

Regular Price $1 24.00 

Now only $94.00 P i us $io.oo shipping. 

This coupon must be included with you rprepaid order. Credit cards and quantity 
discounts a re e xctude d fro m th is oner. Offer va I id only on prepaid orders m ai led 
directly to Communications Electronics Inc. P.O. Box 1045 - Dept. SCAN, Ann 
Arbor. Michigan 48106-1 045 U.S. A Coupon expires August 31, 1985. Coupon 
may not be used in conjunction with any other offer from Communications 
Electronics Inc. Limit one coupon per scanner. 



COUPON COUPON COUPON COUPON COUPON COUPON 



SAVE $25.00 

Regency® MX7000-H 

10-Band, 20 Channel, AC/DC scanner 

Regular Price $449.00 

Now only $424.00 P iu 8 $7.00 shipping. 

This coupon must be included with yourprepaid order. Credit cards and quantity 
discounts are excluded from this otter. Offer valid only on prepaid orders mailed 
directly to Communications Electronics Inc., P.O. Box 1 Q45 - Dept. SCAN, Ann 
Arbor. Michigan 48106-1045 U.S.A. Coupon expires August 31, 1985. Coupon 
may not be used in conjunction with any other offer from Communications 
Electronics Inc. Limit one coupon per scanner. 




SAVE $20.00 

Regency® Z45-H 

7-Band, 45 Channel, AC/DC scanner 
Regular Price $199.00 

Now only $1 79.00 pius $7.00 shipping. 

This coupon must be included with you rp repaid order. Credit cards and quantity 
discounts are excluded from this offer. Offer valid only on prepaid orders mailed 
directly to Communications Electronics Inc., P.O. Box 1045- Dept, SCAN, Ann 
Arbor, Michigan 48108-1045 U.S.A Coupon expires August 31, 1985- Coupon 
may not be used in conjunction with any other offer from Communications 
Electronics Inc. Limit one coupon per scanner. 



COUPON COUPON COUPON COUPON COUPON COUPON 



SAVE $15.00 

Regency® Z30-H 

6-Band, 30 Channel, No crystal scanner 
Regular Price $169.00 

Now only $1 54.00 P i us $7.00 snipping. 

Th i s co upo n m ust be i ncluded with you rpre paid order. Credit cards a nd q uan tity 
discounts are excluded from this oner. Offer valid only on prepaid orders mailed 
directly to Communications Electronics Inc., P.O. Box 1045- Dept. SCAN, Ann 
Arbor, Michigan 48106-1045 U.S.A Coupon expires August 31. 1985. Coupon 

may not be used in conjunction with any other offer Irom Communications 
Electronics Inc. Limit one coupon per scanner. 



SAVE $10.00 

Regency® Z10-H 

6-Band, 10 Channel, No crystal scanner 

Regular Price $149.00 

Now only $1 39.00 P ius $7 00 snipping 

This coupon must be included with your prepaid order. Credit cards and quantity 
discounts are excluded from this offer. Offer valid only on prepaid orders mailed 
directly to Communications Electronics Inc., P.O. Box 1 045 - Dept. SCAN, Ann 
Arbor, Michigan 48106-1045 U.S.A. Coupon expires August 31, 1S85. Coupon 
may not be used in conjunction with any other offer from Communications 
Electronics Inc. Limit one coupon per scanner. 
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BUILD THIS 49 SEE-tM-THE-DARK VIEWER 

With this infrared viewer, you'll never be in 
the dark again ! Robert Grossblatt 

59 BUFFER/CONVERTER FOR YOUR PRINTER 

This is no standard 64K printer buffer. It's a 
serial-to-parallel and a parallel-to-serial 
converter, too. It can even be used to program 
EPROM's. Bill Green 

67 PC COMPATIBLE COMPUTER 

You can put together a computer that's 
compatible with the IBM PC without paying 
IBM's price. And since the motherboard can 
be bought already assembled, anyone can do 
it! Elliott S. Kanter 

• 75 PC SERVICE 

Now you can use PC foil patterns right from 
the magazine page! 



TECHNOLOGY 16 SATELLITE TV 

Signal scrambling and the TVRO industry. 
Bob Cooper, Jr. 

57 ALL ABOUT ELECTRIC SHOCK 

The medical effects of electric shock on your 



RADIO 

84 ANTIQUE RADIOS 

Looking beyond the 
cabinet. Richard D. Fitch 



VIDEO 

12 VIDEO NEWS 

A review of the fast- 
changing video scene. 
David Lachenbruch 

53 HOOKING UP YOUR VCR 
It's not difficult, but the 
more equipment and 
services you have, the 
more complex it gets. 
Carl Laron 

90 SERVICE CLINIC 

Troubleshooting sync 
problems. Jack Darr 

91 SERVICE QUESTIONS 

R-E's Service Editor answers 
your questions. 





80 


body. 

Ray Fish, Ph.D., M.D. 

ROBOTICS 

Building a robotics lab for your experiments. 
Mark J. Robillard 


COMPUTERS 

Following COMPUTER DIGEST 

page bo Digitizing tablets, and 
more! 


CIRCUITS AND 
COMPONENTS 


63 

72 
86 
88 


COMB FILTERS FOR YOUR TV 

All about comb filters and how they're used to 
derive RGB signal from NTSC composite video 
to improve system performance. 
Neil W. Heckt 

DESIGNING WITH DIGITAL IC'S 

An introduction to the flip-flop. 
Joseph j. Carr 

DRAWING BOARD 

Using dynamic RAM's successfully. 
Robert Grossblatt 

STATE OF SOLID STATE 

A new P-channel conductivity-modulated FET. 
Robert F. Scott 


EQUIPMENT 
REPORTS 

38 Global Specialties 

Oscilloscope Multiplexer 

44 Hayes Smartmodem 2400 
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Cover 1 




Did you ever wish that you could see in 
the dark? You can't, of course, because 
youreyesare sensitive only to visible light. 
But with the see-in-the-dark viewer that 
we'll show you how to build, you'll be able to change that. 

The viewer uses a special image-converter tube that is sensitive to 
infrared light and translates infrared wavelengths to visible wave- 
lengths. In that way, it can be used to widen the visible portion of the 
electromagnetic spectrum. In other words, you'll be able to see 
objects illuminated with infrared light. The story begins on page 49. 



Next Month 



THE SEPTEMBER ISSUE IS 
ON SALE AUGUST 6 

AUTOMOTIVE ELECTRONICS 

Both under the hood and in the passenger compart- 
ment, your next car will contain a lot of electronic 
wizardry. 

BUILD AN IC TESTER/ANALYZER 

This handy device will let you test IC's and digital 
circuits for proper operation. It makes a great teach- 
er, too. 

HOW TO DESIGN PC BOARDS 

Making a PC board can sometimes be difficult. But it's 
not as hard as doing the board design! We'll help 
make it easier. 

BUILD A 64K PRINTER BUFFER 

We continue with construction details for the buffer 
and the EPROM programmer add-on. 

The computer-controlled weather station we prom- 
ised in this space last month will run in a future issue 
of Radio-Electronics. 

As a service lo readers. Radio- Electronics publishes available plans or information relating lo newsworthy products, techniques 
and scientific and technological developments. Because of possible variances in the quality and condition of materials and 
workmanship used by readers, Radio-Eteclronics disclaims any responsibility lor the safe and proper functioning of reader-built 
projects based upon or from plans or informal Ion published in Ihls magazine. 

Since some ol the equipment and circullry described in RADIO-ELECTRONICS may relate to or be covered by U.S. patents, 
RADIO-ELECTRONICS disclaims any liability for the infringement of such patents by the making, using, or selling of any such 
equipment or circuitry, and suggests that anyone interested in such projects consult a patent attorney. 
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Confidence is knowing your system 
has an ace in the hole* 



We bet the Fluke 8840 A is the right 
5V2-digif multimeter for you. 

It's easy to program and operate, and it's 
easy to integrate into your system. The 8840A 
is versatile; if your system changes, your„ 

DMM doesn't have to. 

You get the functions 
you need. With 




IN THE U S AND NOD-EUROPEAN COUNTRIES Jim fluke Mlg Cg . lilt PC Biu C«B0. M/S J50C EflWI WA 9B206 Silo (Jtftl 356-iiW. Whs' |!»] 317-6100 

EUROPEAN HEADQUARTERS flukr IHoilgng) BY. PQ 801 JZia 5600 CG EinoUgvtn Ihg NWmtmfc, (013) 45BMS TLX S1BI6 
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New D-cell charges itself 



A new D-size battery offered by 
MJR Co. of Phoenix, AZ, carries its 
own built-in solar panel and will 
charge in brightsunlightat half the 
rate recommended for charging 
conventionally from a wall plug. 
Since each cell charges individu- 
ally, the cells will charge whether 
they are connected in parallel or in 
series. 



The new cell is claimed to have 
an exceptionally long service 
life — up to 1,000 full cycles. (Aver- 
age use is said to be about 500 
cycles in five years.) Voltage rating 
is 1.2 at 1.2 ampere hours, and the 
cell can be stored for years — re- 
gardless of charge state — with no 
appreciable loss of service life. It is 
priced at $20. 




THE M)R Ni-Cad SN2000 SOLAR RECHARGEABLE D-CELL, which in bright sunlight will charge 
at half the rate recommended for charging it from a wall plug. 



Author of Rider Manuals 
dies at age 85 

John F. Rider, radio pioneer, in- 
ventor, author, and publisher, died 
Feb. 6, 1985, at age 85. 

John Rider began as an author in 
the 1920's, writing feature articles 
and columns on radio, for several 
New York papers. He was associ- 
ate editor of Radio Engineering 



and managing editor of Radio Lis- 
tener Guide and Call Book. I n 1932 
he joined Hugo Gernsback's 
Radio-Craft as Service Editor, and 
was with that magazine for some 
years. 

He then started the firm of John 
F. Rider Publisher, and began put- 
ting out the famous Rider Man- 
uals — anthologies of broadcast- 



receiver schematics that became 
the bibles of the service technician 
for many years. He also wrote and 
published numerous books on ra- 
dio-service subjects and instru- 
ments. 

He developed a vacuum-tube 
voltmeter, the Rider VoltOhmyst, 
and invented an intermittent in- 
dicator, the Chanalyst. In World 
War II, John Rider served as Direc- 
tor of the Signal Corps Publication 
Agency, responsible for publish- 
ing the myriad instruction and ser- 
vice manuals covering all Signal 
Corps equipment. Retiring as a 
Lieutenant Colonel, after the war, 
he resumed operations at John F. 
Rider Publisher until his retire- 
ment, at which time he sold his 
company to Hayden Book Co. 

Rider was an ardent stamp coJ- 
lector, specializing in 19th century 
stamps and covers, and wrote on 
philatelic subjects. He was inter- 
nationally known as an expert in 
identifying counterfeit stamps. 

RCA and Sharp to join 
in VLSI manufacture 

RCA Corporation and the Sharp 
Corp. have agreed to establish a 
joint venture to design, develop, 
and manufacture complementary 
metal oxide silicon (CMOS) very 
large scale integrated (VLSI) cir- 
cuits in the United States. 

The new concern will be called 
RCA/Sharp Microelectronics Inc. 
It will establish a CMOS integrated 
circuit design center to develop 
advanced memories, micro- 
processor gate arrays, standard 
cells, etc., for sale in the United 
States, Europe, and the Far East. 
The next step will be to build a 
facility in the United States for fab- 
ricating six-inch CMOS VLSI waf- 
ers. Construction is expected to 
start late in 1985. R-E 
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More than just a catalog, a trustworthy 
guide to what's new in computers 

and electronics. 






Ham Radio 
Transceiver 



Computerized 
Weather Station | :; - 


-v 1 f 

■"'*■ - 


pr — 


— Hi 



I * 



Real Time 
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Accurate 

Clock 



HERO' 1 
Robot 



DlSCOV6r Microprocessor 

the pride. TralnEr * Course 

With Heathkit, 
you'll discover the 
pride of accomplish- 
ment that comes with 
creating handbuiit quality 
that is uniquely yours. 
And you'll develop skills and 
abilities in many technologies as 
you follow the step-by-step direc- 
tions through the building process. 

You work confidently always backed 
by our simple promise, "We won't 
let you fail." 

If you don't have the latest Heathkit 
Catalog, you're missing some- 
thing great, so mail the coupon now, 
while you're thinking about it. 



Send NOW for your 
FREE Heathkit Catalog 

It's the beginning of something great 
for the whole family. 

Heathkit" 

Heath 

Company 



Ever since radio grew into electronics, the 
illustrated Heathkit catalog has been a 

guide to new and exciting kit products for 
people like you to build. To enjoy and learn 

from, while saving money in the process. 

What sets the Heathkit catalog apart is 

its range of high quality products and 

accurate information on every product 

offered. And that's a lot of products - 

over 450 separate items, including: 

Computer hardware and software • 

Robots • Precision test instruments 

■ Computerized weather instru- 
ments • Solar hot water systems 

■ Automotive and home energy 
products • Security devices • 

Color TVs and video accesso- 
ries • Quality stereo components 
• Amateur radio gear • Educa- 
tional courses that lead from 
the basics of electronics all 
the way to high tech. 





IBM- PC Compatible 
Computers 



40-Channel fir~~— — 
Scanner /■•ffcfcft 



Heath Company 

Dept. 020-326 

Benton Harbor, Michigan 49022 

Please send me the latest 
Heathkit Catalog Free. 
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NRI Trains You At Home— As You Build 

GET THE KNOW-HOW 

TO REPAIR EVERY 
COMPUTER ON THIS 





IBM is a Registered Tnadernart: of Iniemaiionil Business Machine CorporeHon. 

Epson Is a Registered Trtdemirfc of Epson Americi, Fnc 

Apple end lh« Apple logo arc Registered Trademark* ol Apple C-smpuler, Eric: 

Compaq Is ■ Registered Trademark o1 COMPAQ Computer 
Corporation, 
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Your Own IBM-Compatible Computer 




Learn the Basics the NRI 
Way- and Earn Good 
Money Troubleshooting 
Any Brand of Computer 

The biggest growth in jobs 
between now and 1995, 
according to Department of 
Labor estimates, will occur in 
the computer service and 
repair business, where 
demand for trained tech- 
nicians will actually double. 
You can cash in on this 
opportunity — either as a full- 
time corporate technician or 
an independent service- 
person — once you've learned 
all the basics of computers the 
NRI way. NRI's practical 
combination of "reason-why" 
theory and "hands-on" 
building skills starts you with 
the fundamentals of 
electronics, then guides you 
through advanced electronic 
circuitry and on into computer 
electronics. You also learn to 
program in BASIC and 
machine language, the 
essential languages for 
troubleshooting and repair. 

You Build -and Keep- 

a Sanyo MBC-550-2 

The vital core of your training 
is the step-by-step building of 
the 16-bit Sanyo MBC-550-2 
computer. Once you've 
mastered the details of this 
state-of-the-art machine, you'll 
be qualified to service and 
repair virtually every major 
brand of computer, plus many 
popular peripheral and 
accessory devices. 

With NRI training, you 
learn at your own conven- 
ience, in your own home. You 
set the pace— without class- 
room pressures, rigid night- 
school schedules, or wasted 
time. You build the Sanyo 
MBC-550-2 from the keyboard 
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up, with your own personal 
NRI instructor and the com- 
plete NRI technical staff ready 
to answer your questions or 
give you guidance and special 
help whenever you need it. 

Learn MS/DOS 
Operating System 

Praised by critics as the 
"most intriguing" of all the 
IBM-PC compatible com- 
puters, the new Sanyo uses the 
same 8088 microprocessor as 
the IBM-PC and features the 
MS/DOS operating system. As 
a result, you'll have a choice of 
thousands of off-the-shelf 
software programs to run on 
your completed Sanyo. 

Your NRI course includes 
installation and trouble- 
shooting of the "intelligent" 
keyboard, power supply, and 
disk drive, plus you'll check 
out the 8088 microprocessor 
functions, using machine 
language. You'll also prepare 
the interfaces for future 
peripherals such as printers 
and joysticks. 



Your NRI course 
inciudes the Sanyo 
MBC-550-2 Computer 
with 128K RAM, monitor, disk drive, and 
"intelligent" keyboard; the NRI Discovery 
Lab®, teaching circuit design and 
operations; a Digital Multimeter; Bundled 
Spread Sheet and Word Processing 
Software worth $1500 at retail — and more. 



100-Page Free Catalog 
Tells More 

Send the postage-paid reply 
card today for NRI's big 100- 
page color catalog on NRI's 
electronics training, which 
gives you all the facts about 
NRI courses in Micro- 
computers, Robotics, Data 
Communications, TV/Video/ 
Audio Servicing, and other 
growing high-tech career 
fields. If the reply card is miss- 
ing, write to the address below. 



SCHOOLS 



McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue, NW 
Washington, DC 20016 

We'll Give You Tomorrow. 
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i More videodisc players. Laservlsion 
videodisc systems quietly gain more adherents. 
Ever since Pioneer's introduction of the 
combination videodisc and CD digital audio-disc 
system, hi-fi companies have been taking notice, 
and at least two are joining up and offering 
players (built by Pioneer). Those are Sansui and 
Luxman. Others, including such names as Proton, 
are expected to come along soon. 

• The format wars. What we foreshadowed as 
a battle of formats ( Radio-Electronics, July 
1985) has now come to pass in the United States 
as well as in Europe and Japan. Toshiba, once a 
stalwart of the Beta group, introduced a line of 
three VHS recorders here; and although it still 
has Beta machines, the company made it clear at 
its sales meeting that it believes its future is in 
VHS. 
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.At the same time, Bony brought its 8mm 
camcorder to the United States, and promised to 
follow up with home decks designed for the 8mm 
format. The camcorder, similar to the one it 
introduced in Japan, has single-speed recording 
and playback, accommodating the small cassettes 
that currently come in 30-, 60- and 90-minute 
lengths, but soon will be joined by a two-hour 
version. It has a solid-state CCD pickup with 
250,000 picture elements and weights 4.5 pounds 
without cassette and battery, about five pounds 
with. Sony's Chairman, Akio Morita, predicts that 



8mm will become the most popular format in 
about three years. 

Except for traditional film-camera 
manufacturers, such as Kodak, Polaroid, Canon, 
and Fuji, no companies have made as strong a 
commitment to 8mm as Sony. However, Sony isn't 
neglecting Beta. It introduced a new Beta line, 
heavily laced with SuperBeta machines capable of 
high-resolution pictures. 

• Hi-fi video toners. The first of the hi-fi 
receivers and tuners designed to pick up 
multichannel TV sound (MTS) — stereo and the 
separate audio program, or SAP — are now coming 
on the market. Panasonic's Technics brand is 
offering one complete audio-video receiver with 
built-in MTS at about $550, and it also has two 
lower-priced audio receivers (at $370 and $320), 
which can accommodate the same adaptor used 
to convert some of Panasonic's TV sets to MTS. 
Sansui also is introducing an audio- video 
switching center for home-stereo systems 
containing MTS circuitry, and others are expected 
to follow shortly The introduction of MTS TV 
stereo as an audio component means that high- 
quality stereo audio can be added to existing 
(non-stereo) TV sets via the home- audio system. 
Of course, it's necessary to have a hi-fi stereo 
system that is located in the same room as the 
television set. 

• Enter the 27-inch tube. It's not exactly a 
surprise, since RCA signaled it more than a year 
ago, but the first 27-inch tube is now on the way 
in a deluxe stereo console. This EGA product is 
the first American-made flat-faced tube. The 
screen was computer-designed and has a 
completely flat appearance, although its contours 
more closely resemble a plateau than a flat plane. 
Other flat-faced tubes, all with square corners like 
the RCA tube, have been introduced in 14-, 20-, 
and 26-inch sizes by some Japanese 
manufacturers, although similar square-cornered 
tubes in those sizes by both Japanese and 
American manufacturers are also available with 
the traditional spherical faceplates that are 
easier to manufacture. R-E 






Electricity and water don't mix. At 
least not in our Heavy Duty Digital 
Multimeters, Because these Oops 
Proof" instruments are protected 
by a system of seals to ensure 
contamination-free dependability' 
in even the cruddiest conditions. 

Other abuse-proof features 
include the best mechanical pro- 
tection ever built into a precision 
Digital Multimeter, In fact, every 
one of our Oops Proof multi- 
meters will survive a drop from 
ten feet onto a concrete surface! 



All the Heavy Duty series 
meters measure up to 1000 volts 
AC and 1500 volts DC, with full 
overload protection to those 
maximum voltages even on the 
lowest range settings. Overload 
circuitry also provides transient 
protection to 6KV on all voltage 
ranges and up to 600 volts on all 
resistance ranges. 

We also invented a unique, 
long-life rotary switch for our 
Digital Multimeters. You can actu- 
ally feel the difference just by 



rotating the function selector knob. 

You'll find these features in 
a full line of Heavy Duty DMMs 
that offer a 456 digit readout. 
0.05".. VDC accuracy, a 10-amp 
current range, a 2000-hour batten- 
life, diode test, true RMS and tem- 
perature measurement. All this and 
a no-questions, one-year warrants'. 

You'll want to try one out. 
of course, so drop into 
your nearest elec- 
tronics distributor . 
and drop one. 



Our lips are sealed. 
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490 Diskettes 

Name Brand Quality 

Toil-Free Ordering 

Fast Delivery 

Call Communications Electronics 

Diskette order desk 




Super Disk 
diskettes £*, 
$0.49 each 



Super Disk 
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800-USA-DISK 

In Canada 800-CA1-DISK 

Choose yoor brand 
Choose your price 

Product Description 

8" SSSD IBM Compatible 128B/S, 26 Sector 

8" SSSD Shugart Compatible, 32 Hard Sector 

8" SSD D I BM Compatible (1 2B B/S, 26 Sectors) 

8" DSDD Soft Sector (Unformated) 

8" DSDD Soft Sector (256 B/S, 26 Sectors) 

8" DSDD Soft Sector (512 B/S. 15 Sectors) 

8" DSDD Soft Sector (1024 B/S, 8 Sectors) 

5'A" SSSD Soft Sector w/Hub Ring 

S'A" SSSD Same as above but bulk product 

5V<" SSSD 10 Hard Sector w/Hub Ring 

5'A" SSDD Soft Sector w/Hub Ring 

5%" SSDD Same as above, but bulk product 

534" SSDD 10 Hard Sector w/Hub Ring 

5 VS." DSDD Soft Sector w/Hub Ring 

5'A" DSDD Same as above, but bulk product 

5ft" DSDD 10 Hard Sector w/Hub Ring 

BW DSDD 16 Hard Sector w/Hub Ring 

5'A" DSDD Soft Sector 96 Tracks per inch 

5V4" DS High Density Soft Sector for IBM PC AT 

3Vi" SSDD Soft Sector micro-floppy 

■_ mm . . Lift line wlninti 

por more information FK» n iii...i>,.roi.i«« 
about this brand call: ffi?£El 





Wabash 
diskettes ii 
$0.72 each 



BASF 
diskettes £."» 
$1.12 each 



6431-Z 
5437-Z 



64B1-Z 

648I-Z 



6491-Z 

6497-Z 



E50I-Z 



0.74 
0.54 



0.84 
0.64 



0.94 
0.74 



1.49 
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F1II-I 
F3H-Z 
F131-I 
F14A-Z 
F144-Z 
FI4S-Z 
FI4J-Z 
Ml 1 A-Z 

M11AB-Z 
M4IH-Z 
Ml 3 A-Z 

MI3M-Z 
IH3A-Z 
MUt-Z 

MMM-Z 
M44A-Z 
■M>2 
HI6A-Z 
M1BA-Z 
C13A-Z 



CE quill 
100 prin 
MI i i:S. if) 

1.59 
179 
189 
2.09 
2.09 
209 
2.09 
0,89 
0.79 
0.S9 
0.99 
0.89 
0.99 
1.09 
0.99 
109 
1.09 
2.49 
3.99 
2.74 
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Memorex 
diskettes ... 
$1.12 each 

CE (MIL 

Mmirti 100 price 

Pirt # jtr '-■:> (I) 



3062-7. 
301 5-Z 

3D90-Z 
3102-1 



1.84 
1.94 
2.19 
2.59 
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800-323-9868 
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54974-Z 1.24 


3411-Z 


1.24 




549S0-Z 1.44 


3491-Z 


1.69 






3S0I-Z 2.49 

5500-Z 3.99 
6 iOO- 1 2.49 
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Now. .. name brand quality at CE prices 

Now, you can buy all of your diskettes from CEat prices less 
than "unbranded" generic diskettes. Your data is valuable, 
so why take chances using a diskette that could be so 
unreliable that the manufacturer refuses to put their name 
on it. Compare our prices on our world famous name 
brand diskettes to what you are currently buying. To save 
you even more, CE also offers bulk product where 100 
diskettes are packed in the same box without envelopes or 
labels. Since we save packaging costs, these savings are 
passed on to you. Diskette envelopes are also available 
from CE. These super strong and tear resistant Tyvek® 
envelopes are only $15.00 per 100 pack. Use order* TE-5 
for a 100 pack of 5W' diskette envelopes. 

Quantity Discounts Available 

Our diskettes are packed 10 disks to a carton and 5 or 10 
cartons to a case. The economy bulk pack is packaged 100 
disks to a case without envelopes or labels. Please order only 
in increments of 100 units for quantity 100 pricing. With the 
exception of bulk pack, we are also wilting to accommodate 
your smaller orders. Quantities less than 1 00 units are available 
in increments of 10 units at a 20% surcharge above our 100 
unit price. Quantity discounts are also available. Order 200 
or more disks at the same time and deduct 1%; 300 or more 
saves you 2%; 400 or more saves 3%; 500 or more saves 4%; 
1,000 or more saves 5%; 2,000 or more saves 6%; 3,000 or 
more saves 7%, 5,000 or more saves 8%, 7,500 or more saves 
9% and 1 0,000 or more disks earns you a 1 0% discount off our 
super low quantity 100 price. Almost alt our diskettes are 
immediately available from CE. Our efficient warehouse 
facilities are equipped to help us get you the quality product 
you need, when you need it. If you need further assistance to 
find the flexible diskette that's right foryou, call the appropriate 
manufacturers compatibility hotline telephone number listed 
at the bottom of this ad. 






Verbatirrj 
diskettes \vi 
$1.17 each 



Fuji 
diskettes i". 
$1.17 each 
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TDK 
diskettes ti 
$1.17 each 

CE qui l 

TDK 100 price 

Pin # per ink (SI 



FOlS-lzan-Z 194 



f 02 0-2 



F020-I024-Z 



J88Z0-Z 



2IIZI-Z 



1.29 MMO-Z 



1.69 MD2D-Z 



2.89 



1.29 



1.69 



F1-S-Z 



F20-5-Z 



F2D-S1024-Z 



N.0ZQ-96TFI-Z 2.79 



HI U-S-2 



M2 0-S-Z 



MZDI-S-Z 

MZKD-S-Z 



2.34 



2.89 



2.89 



1.29 



1.69 



1.99 
4.99 



Buy your diskettes from CE with confidence 

To get the fastest delivery of your diskettes, phone your order directly to 
ou r order desk and charge it to you r credit card. Written purchase orders 
are accepted from approved government agencies and most well rated 
firms at a 10% surcharge for net 10 billing. For maximum savings, your 
order should tie prepaid. All sales are subject to availability, accept- 
ance and verification. All sales are final. All prices are in U.S. dollars. 
Prices, terms and specifications are subject to change without notice. 
Out of stock items will be be placed on backorder or substituted for 
equivalent product at no extra cost to you unless CE is instructed 
differently. A $5. 00 additional handling fee will be charged forall orders 
with a merchandise total under $50,00. All shipments are F.O.B. CE 
warehouse in Ann Arbor, Michigan. COD terms are available, in U.S. 
UPS areas for $5.00 extra, and are payable with cash or certified check. 

For shipping charges add $8.00 per 100 diskettes and/or any 
fraction of 100 8- inch diskettes, or $6,00 per 100 diskettes and/or any 
fraction of 100 5 V*- inch or3Vi-inch diskettes for U.P.S. ground shipping 
and handling in the continental U.S. UPS 2nd day air rates are three 
times continental U.S. rates. For Canada, Puerto Rico, Hawaii, Alaska, 
or APO/FPO delivery, shipping is three times the continental U.S. rate. 

Mail orders to: Communications Electronics, Box 1045, 
Ann Arbor, Michigan 481 06 U.S.A. If you have a Visa or Master 
Card, you may call and place a credit card order. Order toll-free 
in the U.S. Dial 800-USA-DISK. In Canada, order toll-free by 
calling 800-CA1 -DISK. If you are outside the U.S. or in Michigan 
dial 31 3-973-8888. WU I telex anytime 671 -01 55. Order today. 

Copyright e 1 985 Communications Electronics Inc. Ad #061 535-2 




COMMUNICATIONS 
ELECTRONICS INC. 
Computer Products Division 

8ox1045 □ Ann Arbor, Michigan 481 06-1 045 U.S.A. 
Call toll-free 800- USA-DISK or oulside U.S.A. 313-973-8888 
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$1.21 each 



Kodak 
diskettes t% 
$1.30 each 
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$1.53 each 



3M 

Pirl # 



BSSSD-Z 



08SDD-Z 
iOSDO-Z 



BOSDD-1024-Z 



CE is ii iil 
I [10 erite 
per dlft it| 

1,89 



Pari* 



IIMZM-2 



CE quel 
100 fnct 
pir liik Ill 

2.39 



5SSDD-BH-Z 



50SDD-FIH-Z 



5D5DD-96RH-Z 
50SHD-36-Z 



333HD-; 



239 

2.74 


134-7376-Z 

125-3763-1 




2.74 


126-3783-2 










1.31 


111-1806-1 






1.89 


177-3618-Z 







2.69 
3.14 



3.14 



1.44 



1.74 
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Satellite TV 



The scrambling snafu 



IT ALL BEGAN INNOCENTLY ENOUGH — 

major premium programmer HBO 
elected to encrypt or "scramble" 
its transmissions to protect itself 
against the unauthorized use of 
those transmissions. To the un- 
authorized user, the video would 
be unwatchable (see Fig. 1). HBO 
had certain criteria in selecting a 
"scrambling system;" the system 
had to be "transparent" to the end 
user (ie. no visible degradation 
caused by the scrambling mecha- 
nism), it had to be cost effective, 
and it had to be unbeatable. Not 
many engineers felt you could 
have all three in one box, not in 
this decade at any rate. 

But the Linkabit division of M/A- 
Com delivered and, to the surprise 
of most, the system did everything 
HBO requested, and more. There 
was no degradation; in fact, the 
Linkabit system actually could im- 
prove the signal quality under cer- 
tain circumstances. {Linkabit 
claims that their system can in- 
crease the carrier-to-noise ratio by 
as much as 2 dB over traditional 
satellite transmission systems, pri- 
marily because the audio subcar- 
riers are eliminated in favor of 
digital-audio signals transmitted 
within the video-information 
bandwidths. The designers claim 
that by eliminating the audio sub- 
carriers, that portion of the trans- 
mission power normally used for 
g audio is retained for use by the 
z video carrier (scrambled). The sys- 
§ tern came out of the box at $495 
o per cable-system descrambler and 
_! prices in the $325 range (down to 
^ $150) were forecast for a slightly 

5 simpler home version. And with 

< L _____ . — 
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FIG. t 

"70,000, 000,000"codes, well, no 
garage or basement tinkerer was 
apt to "break" the DES code sys- 
tem. Everything looked rosey, but 
then something nasty hit the fan. 

HBO and the home TVRO 

The home-satellite terminal in- 
dustry stood up, almost to the 
man, and revolted. Within just 
days of announcing and showing 
off the new HBO-paid-for and M/ 
A-Com-created system, it was in 
serious trouble. And the entire 
scrambling situation was thrown 
into a cocked hat. He re's what hap- 
pened. 

HBO repeatedly said that when 
their scrambling system was in 
place, they would negotiate some 
type of deal with home TVRO 
owners. As the unveiling date 
came closer and closer, it became 
increasingly clear that the "some 
type of deal" would involve the lo- 
cal cable companies. HBO, it 
turned out, would only sell its 
home service through their local 
cable-television affiliates. That im- 
mediately placed fear into the 
hearts of local TVRO dealers who 
saw themselves in competition 
with the HBO affiliates; not only 
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for the potentially lucrative "ser- 
vice contracts," but also for the 
actual sale of the home-terminal 
systems. Indeed, the cable trade 
press lately had been running nu- 
merous stories on how cable firms 
had successfully entered the 
TVRO distribution business. 
Those reports, telling of sales of 
100-plus systems per month and 
back orders of hundreds of sys- 
tems didn't make the cable retail 
operator threat any less palatable. 

With the TVRO dealer segment 
already nervous about the an- 
nounced way HBO planned to sell 
home users their service, the 
HBO-M/A-Com combine pro- 
ceeded^to "get into hot water" 
with the TVRO receiver manufac- 
turers and importers. Nearly one 
year ago, M/A-Com had released 
some preliminary data that was de- 
signed to give TVRO receiver de- 
signers some assistance in plan- 
ning future TVRO receivers. They 
said, in effect, that existing re- 
ceiver designs must be modified 
to accommodate the special re- 
quirements of the Linkabit scram- 
bling system. That year-old data 
told the industry that the special 
receiver requirements were re- 
lated to the descrambling method 
or technique. The same prelimi- 
nary data also suggested that those 
receiver modifications might add 
between $2 and $15 at the original 
equipment manufacturer level to 
home TVRO receivers. 

Then the final design data came 
down. TVRO receiver designers 
had two choices — they could 
modify their existing receivers so 
that a stand-alone descrambler 
box could be added by the home 
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No-trouble troubleshooting 



Using computers is one thing. Repairing 
them is another. 
With a basic knowledge of electronics 
and Sams service data, repairing computers is 
no trouble at all. 

For in-depth computer analysis and repair, 
choose Sams COMPUTERFACTS™. They're 
similar to Sams PHOTOFACT® and provide 
detailed schematics and parts data for even 
your most intricate computer repairs. 

For simple computer maintenance 
and troubleshooting, use Sams Trouble- 
shooting & Repair Guides. They provide 
a "problem-solution" approach to serv- 
icing with flowcharts explaining each 
procedure step- by-step. 

Together they make computer servicing 
quick and easy. And both cover today's most 
popular computers including Apple", IBM" 
and Commodore 1 '! 

Service computers the easy way with Sams 



service data. Visit your local Sams dealer. Or 
call our toll-free number and ask for Operator 
145. 

Commodore 64 Troubleshooting & Repair 
Guide, No. 22363, $18.95 




IBM PC Troubleshooting & Repair Guide, 
No. 22358, $18.95 

Apple II PI us/ lie Troubleshooting & Repair 
Guide, No, 22353, $19-95 

Over 30 COMPUTERFACTS available for 
Apple, ATARI", Commodore, Epson* Hitachi* 

IBM, Osborne® Panasonic* Rasa Elite, 

Sanyo®, Texas Instruments and Zenith*. Ask 

vour Sams dealer for details. 



800-428-SAMS 

In Indiana, call 317-298-5566 



SAMS 



Howard W. Sams & Co., 
4300 West 62nd Street 
Indianapolis, IN 46268 



Inc. 
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What can you dc 

Just aboul 



CIE can show you how. 

Computer technology. Satellite communications. 
Cable television. Cellular radio. Digital electronics. 
Robotics. Just a few of the hottest career areas 
in electronics. The ones everybody is talking 
about. The ones that are changing the way we 
live, the way we do business, the way we enter- 
tain ourselves. The best way to start a career in 
any of them? By learning the basic electronics 
theory and principles of how they work from CIE. 

Join a leader. 

Leading the world in specialized electronics train- 
ing, CIE is the largest school of its kind with over 
25,000 students at home and abroad. And with 
over 50 years of experience teaching electronics 
to thousands of men and women through proven 



methods of independent study without class- 
room sessions. 

Learn as much as you want, 
when you want. 

Whether you're interested in learning new skills 
or upgrading old ones, earning a diploma or an 
A.A.S. degree, CIE can match your needs with 
courses and programs that let you start where 
you want, go as far as you want from a basic 
beginner course all the way to CIE's Associate 
in Applied Science Degree in Electronics - a 
comprehensive program that prepares you for 
advanced electronics careers. 



Custom training 
equipment helps you learn. 



CIE believes in the importance of learning by 








with electronics? 
anything. 



doing. So most of our courses include special- 
ized training laboratories keyed to specific less- 
ons for practical experience through teaching 
experiments. Our CIE Microprocessor, for 
example, comes fully assembled and ready to 
use to teach you how a computer CPU works 
through a series of experiments you perform 
on your own. 

Are you ready? 

If you're ready to do something now about your 
future, there's no waiting to enroll with CIE. Get 
all the information you need to enroll simply by 
calling us toll-free at 1-800-321-2155 {in Ohio, 
1-800-362-2105). Or mail in the handy reply 
coupon or card to Cleveland Institute of 
Electronics, 1 776 East 1 7th Street, Cleveland, 
Ohio 44114. 



r 



World Headquarters 



Cleveland Institute of Electronics, Inc. 

1776 East 17th Street • Cleveland. Ohio 44114 

□ Please send me your CIE Off-Campus Studies Catalog, 
including details about the Associate Degree program. 
I understand there is no cost for the catalog and a CIE 
representative may call, but there is no obligation. 



Print Name- 
Address 

City 

Age 



. State_ 



Apt. No.. 
_Zip_ 



-Area Code/ Phone No, 



J. 



Check box for G.l. Sill bulletin on Educational Benefits 
□ Veteran □ Active Duty 

MAIL TODAY! 206 085 
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viewer or a service representative, 
or the receivers could be re- 
designed to accommodate a plug- 
in module. The stand-alone box 
would cost $325 wholesale, and 
would have a nationally advertised 
retail price of $395. The plug-inver- 
sion would cost $150 wholesale. 

Trouble 

It wasn't long before somebody 
noticed that the special engineer- 
ing requirements for TVRO re- 
ceivers had little to do with the 



actual descrambling; it turned out 
that the special requirements were 
in place so that the electronic ad- 
dressing codes built into the sys- 
tem could perform. A series of 
tests with existing receivers (those 
without the special engineering 
changes) revealed that most would 
descramble the Linkabit signals 
with no effort. 

It was becoming clear that the 
new receiver designs were merely 
to accommodate the electronic 
bookeeping functions of the 



Our Twelve 
Inexpensive 
Ways To 
Look Inside 
Your ICs. 

Testing and troubleshooting digital circuitry 
no longer requires expensive equipment and 
complex, time-consuming processes. Global 
Specialties offers afamily of twelve inexpensive 
and easy-to-use logic-test products ranging 
from hand-held digital logic probes and pulsers 
to multi-point logic monitors. 

These IC troubleshooting tools provide fast, 
accurate testing of 



Global Logic test family . . , 

■ LM-1 CllpType16Ch.LM 

■ LM-2APocketSize16Ch. 
LM 

■ LM-1 Pookel Size -10 Ch LM 

■ LP- 1 Low Cost Dual State 
Probe 

■ LP-2 Dual Stale Probe 

■ LP-3 High Speed Probe 

■ LP-4 High Speed ECL Probe 

■ OP-1 Probe Type Digital 
Pulser 

■ LPK-1 Djal State Probe (KH) 

■ DPK-1 Probe Type Digital 
Pulser (Kil) 

■ LTC-1 Logic Analyze Test Kit 

■ LTC-2 High Speed Logic 
Analyze Test kit 



Call our Customer Service DepL, 
800/572-1 02B for the name of 
your local distributor. 



GLOBAL SPECIALTIES 

An Interplex Electronics Company 

70 Fulton Terrace £ 

New Haven, CT 0651 2-1 819 
(203)624-3103 TWX: 710-465-1227 




all logic families in 
laboratories, pro- 
duction, quality con- 
trol and field service 
applications. We've 
advanced the design 
and use of logic probes 
and other digital test 
products. 

Your local Global distrib- 
utor can help you select the 
model which precisely fits your 
needs. 
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scrambling package. And so, the 
receiver OEM's joined the dealers 
and together they "walked out" on 
the HBO and M/A-Com scram- 
bling plans. 

That left HBO with a very dis- 
jointed program to reach the 
home viewers. Their marketing 
plan, through cable affiliates, left 
the home TVRO dealer out in the 
cold. Their scrambling system, de- 
signed to function also as an elec- 
tronic TV-viewing-bank where the 
customer prepaid for service and 
then saw his account balance 
dwindle after viewing program- 
ming, depended upon better- 
grade TVRO receivers. But the re- 
ceiver suppliers were not inter- 
ested in helping the two firms 
create an electronic-banking-sys- 
tem, at least not if it raised the cost 
of TVRO's appreciably. 

For it also turned out that in the 
process of outfitting receivers for 
the newly proposed plug-in mod- 
ules, for example, that very major 
receiver changes were required. 
The module required more cur- 
rent to operate than could be 
drawn from most receiver power 
supplies. But bigger power sup- 
plies generate more heat and more 
heat has to be dissipated some- 
how, or the electronics in the pack- 
age will fry. Finally, the module was 
bulky; in fact, at 11.5 x 9 x 1.77 
inches, it is larger than many of the 
complete TVRO receivers now 
available. 

Finally, because the Linkabit 
scrambling system is based upon a 
very special security code (DES Al- 
gorithms), which is classified by 
the US government, the tech- 
nology involved cannot leave the 
US. A TVRO receiver supplier, in 
Korea or Japan, for example, 
would have no way to test the re- 
ceivers at their plant because the 
testing equipment is prevented 
from leaving the US because of its 
classified status. 

And those are but the initial 
problems presented by the Link- 
abit system. Manufacturers quick- 
ly discovered that they wouid not 
be able to solve all of the problems 
presented by the system and stay 
in business. Since they naturally 
want to stay in business, they did 
the only thing they could do — re- 
ject the concept. 

With HBO dependent upon the 



New from B&K-PRECISION, for 
telephone service, test and repair 



COMPLETE TELEPHONE PRODUCT ANALYZER. A total 
self-contained system for diagnostic testing, 
servicing and calibration of corded and cord- 
less telephones, answering machines and auto- 
matic dialers. Performs every test you'll ever need 
to test and repair any phone product including 
verification of pulse and touch-tone numbers, 
measurement of frequency error and modula- 
tion deviation. MODEL 1050 $1695 



CORDLESS TELEPHONE TESTER. Provides full servic- 
ing and calibration capability for base and port- 
able phone units. All rf test and measurement 
functions. Replaces expensive FM generators and 
modulation monitors, yet performs all tests re- 
quired for cordless phone system analysis and 
repair, including lull frequency testing and align- 
ment. Generates all prior and recently approved 
frequencies. MODEL 1047 $895 




TELEPHONE PRODUCT TESTER. For in-store con- 
sumer or service use. Tests handset cord, phone 
line cord, dial/redial functions, voice and dial 
number levels, ring function and voice quality of 
corded and cordless phones, answering ma- 
chines and automatic dialers. MODEL 1045 $395 



TELEPHONE LINE ANALYZER. Quickly identifies a 
problem as external or in the phone itself. Tests for 
condition of external phone line, phone line cord, 
ring and line voltage levels and polarity. Easy to 
use, no batteries or external power needed. 

MODEL 1042 $19.95 



These test instruments cover every possible /eve/ of service required for telephone products. They 
are equotiy useful for training. The instruction manuals provided offer a comprehensive course of 
training for service personnel and students. Call your nearest B&K-PRECISION distributor for off-the- 
shelf-delivery or additional information or contact B&K-PRECISION. 

6460 West Cortland Street • Chicago. Illinois 60635 • 31 2 889-9087 

international Sales 6460 W Con I and 5! Chicago IL 60635 

Canadian Sales AdabEI&ciromcs Ontario 

Snuti' arm Ccnli.ii American Sales Empire Exporters Piaminew NY11B03 
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New and Used Electronic Test Equipment 
Sates • Service • Rental • Leasing 



1 Polaroid DS-34 



Now you can get an instant 
picture in black & white or color 
from any oscilloscope screen. 
Includes CRT hood 
* Large hoods also available to fit 
computer terminals and CAD/ 
CAM screens 



$369.00 




POWER SUPPLIES 



GLOBAL SPECIALTIES 

TRIPLE OUTPUT POWER SUPPLY 



SfCpRECISION 




TRIPLE OUTPUT 
POWER SUPPLY 



MODEL 1301 $198.00 

• Fully regulated triple output 

• Fixed 5VDC, 1 A 

• V1 +5 VDC to 18 VDC ,5A 

• V2 - 5 VDC to 1 8 VDC .5A 

• Fully automatic current limiting 



| ELECTRO INDUSTRIES 1HC 




MODEL 1650 



$319.00 




DC POWER 
SUPPLY 

I $125.00 



MODEL 3002/1/0-30 VDG/0-2A 



• Functions as three separate 
supplies 

• Exclusive tracking circuit 

• Fixed output 5 VDC, 5A 

• Two to 25 VDC outputs at 0.5A 

• Fully automatic, current-limited 
overload protection 

• + and — terminals of each output 
are fully isolated, in all modes 

• All three outputs may be con- 
nected in series or parallel for 
higher voltage or current 



PROBE 
MAITEU 



Oscilloscope Probes 



MODEL 



ATTENUATION BAND WIDTH (MHZ) 



PRICE 



LEADER 

Irrstnjments C mixv., «i* fi 



- at 



Audio Sine/Square 
Wave Generator 

* Distortion from <0.03% 

• 10 Hi to 1 MHi 




$259.00 



LAG-120B 




MODEL 3010 



StCphicisiqn 



FUNCTION 
GENERATOR 

$189.00 



Sine, square and triangle output 

variable and fixed TTL outputs 

O.t Hz to 1 MHz in six ranges 

Typical distortion under 0.5% from 1 Hz to 100 

KHz 

Variable DC offset 

VCO input tor sweep tests 



MIZ 

MULTI- 
FUNCTION 
COUNTER 



MODEL W 0-755 




$259.00 



S Hz to 125 MHz 

8 Digit LED Display 

Period Measurement 5 Hz to 2 MHz 

Totalizes to 99,999,999 Plus Overflow 

Frequency Ratio Mode 

Time Interval Mode 

Switchable Attenuator & Low Pass Filter 



M 

VARIABLE 
TRANSFORMER 

$145.00 




MQDEL3PN1010V 



HAG CARRIES THE COMPLETE STACO 
VARIABLE TRANSFORMER LINE 

CALL US WITH YOUR REQUIREMENTS. 



2904 

2901 
2205 
2960 



10X 
10X/1X 
10X 
10X 



100 
100/5 
250 
60 



$35.00 
$39.00 
$59.00 
$30.00 



DIGITAL CAPACITANCE METER 




Battery operated 
3'A digit LCD display 
Range 1 PF to 2.000 UF 
0.2% basic accuracy 

GLOBAL 

MODEL 3000 



$139.00 



CALL US TOLL FREE 

1-800-732-3457 

IN CALIFORNIA TOLL FREE 

1-800-272-4225 



■ Master Charge 

■ VISA ■ COD 

■ Money Ordar 

■ Check 

COD* & ext ra ( r-eq u i rec 


m 


ADD FOR SHIPPINSAND INSURANCE 

$0 to $250.00 $4.50 

$25 1 .00 to $600.00 %BSO 


26% deposrt) 


S50 1.00 10*750.00 

$751.00 to $1000 


$8.50 

$1Z.SO 

, S16.00 



RAG ELECTRONICS, INC. /2l 41 8 Parthenia Street/ Canoga Park, CA91 304/1-81 8-998-6500 



Smith <& HITACHI (J£T> 

j^PlI (Hill MJS'HitachiDenshiUll N /L* *S 



LEADED 
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ELECTRO INDUSTRIES INC 

PltCt 



Hri M l H M 




SCOPE SPECTACULAR 



^Hitachi PORTABLE OSCILLOSCOPES 



lit 

. • « o | fr h 




$461.00 



MODEL V-212 

DC to 20 MHz, 1 mV/div, Dual Trace 
Features 6" Rectangular CRT 
Full 2 year parts and labor warranty (w/two 
X10 probes). 

MODEL V-Z22 $536.00 

DC to 20 MHz, 1 mV/div, Dual Trace, D.C. offset for 
DMM Output, Verticle Mode Trigger 
6" CRT (w/two X1/X10 probes). 



$694.00 



MODEL V-422 

DC to 40 MHz, 

other features same as V-222 (w/two X1/X10 probes) 




Model V-105QF shown 



MODEL V-1050F $1276,00 

DC to 100 MHz, .5 mV/div, Quad Trace, Delayed 
Sweep, Full TV, Triggering, alternate time base 
(w/two X10 probes) 

MODEL V-650 $956.00 

DC to 60 MHz, 1 mV/div, tripple trace, delayed sweep, 
Full T.V. Triggering, variable trigger hold-off 
(w/two X1 probes) 



PORTABLE OSCILLOSCOPES 




$535.00 



MODEL SS-5702 

DC -20 MHz, 5 mV/div 

Dual trace 

6 inch rectangular internal graticule 

CRT. 

Includes 2 each X1/X10 probes and 

full factory warranty; 2 years on parts, 

labor and CRT. 




$899.00 



MODEL SS-5705 

DC to 40 MHz 
Vertical and horizontal deflection 
accurate within ±2%. CRT accelera 
tion voltage 12KV. 3 channels, 
6 traces. High precision calibrator 
(±1%). Fastest sweep rate: 10 ns. 

• High sensitivity 1 mv/div 

• CH1 signal output 

• Beam finder 

• Delayed sweep 

• Alternate time base 

• 2 ea. X1/X10 Probes 




MODEL 571 1 $1695.00 

DC to 100MHz (typically over 
120 MHz), 5 mV/div, True 4 channel 
input, eight trace, Delayed sweep, 
alternate time base, CRT acceleration 
voltage 20 KV, (w/saddle bag, front 
cover, 2 ea, X10 probes). 

MODEL 57110 $2495.00 

(571 1 with counter and DMM). 
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Linkabit scrambling system for its 
cable affiliates (more than 10,000 
cable-system-version Linkabit 
units are now in the field and test- 
ed), HBO was caught between a 
rock and a hard place. The home 
TVRO industry was not taking their 
bait, and yet HBO was so far com- 
mitted to the Linkabit system that 
it could not pull back. 

Thus, the result was that HBO 
would scramble, but it was begin- 
ning to appear that home TVRO 
users would not be able to avail 



themselves of the HBO signals. A 
task force put together by HBO to 
create a home-TVRO business 
back in the fall of 1983, officially 
disbanded this past spring. HBO 
might not be ready to throw in the 
towel with home viewers, but it 
was not going to continue funding 
the development of a program for 
home TVRO's either. 

Showtime steps in 

Into this mess stepped HBO- 
competitor Showtime, Showtime 



SATELLITE TV/ 

The First 
Five Years! 




9& 



}7qWW* 



COOP 1 ! 
VATILLI 

DioEtr 



THE MOST COMPLETE report on the mushrooming 
home 'TVRO' industry ever compiled, written as only the 
father of TVRO' could have prepared. More than 1000 
pages (I) tracing the complete story of home TVRO, 
lavishly illustrated with equipment photos, schematic 
diagrams, equipment analysis reports. Bob Cooper, 
the first private individual to own and operate a TVRO 
(1976) has collected and polished hundreds of indi- 
vidual reports into a unique 'collector's edition' which 
dearly explains the TVRO phenominon in North Amer- 
ica. From Coop's first 20 foot 'monster' dish to the 
present day 5 fool 'C-band' TVROs, the fascinating 
growth of TVRO equipment and its legal status unfolds 
for you. 



THIS TWO VOLUME SET totaling more than 1 ,000 pages is available for the first time 
to readers of Radio-Electronics at special discount pricing. Originally sold at $100 
per two-volume set, a limited supply is now available ONLY through this advertise- 
ment. PLUS, you will also receive a special extraordinary bonus; the 200 page ( + ) 
October 1984 edition of CSD/Coop's Satellite Digest. This very special edition of 
CSD is a best-seller in the TVRO industry, with the most comprehensive collection of 
TVRO facts and figures ever compiled. Combined with the 1,000 page 'CSD 
ANTHOLOGY' report, you have instant reference to everything you will ever need to 
know about the state of the home TVRO industry. It is MUST reading for every person 
in, or thinking about 'getting into,' any segment of the home TVRO world. 
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NAME 

ADDRESS 
CITY 



SEND CSD ANTHOLOGY/2 Vols. + CSD Bonus. 
SEND CSD October 84 Special Issue ONLY. 

COMPANY 



STATE . 



.ZIP. 



Payment: $60 US funds (Anthology + Bonus), $15 US funds 
CSD Oct. ONLY; payable "CSD ANTHOLOGY." 
Shipping charges prepaid. Enter order to: CSD Anthology, 
Radio-Electronics Magazine, 200 Park Av. S., New York, NY 
10003; or call 305-771-0505 for credit card orders ONLY. 



TVRO deafer "Starter Kit" 
available 

Bob Cooper's CSD Magazine has ar- 
ranged with a number of TVRO equip- 
ment suppliers to provide a single- 
package of material that will help intro- 
duce you to the world of TVRO dealership, 
A short booklet written by Bob Cooper 
describes the start-up pitfalls to be avoid- 
ed by any would-be TVRO dealer, in addi- 
tion, product data and pricing sheets from 
prominent suppliers in the field are in- 
cluded. That package of material is free of 
charge and is supplied to firms or individu- 
als in the electronics service business as 
an introduction to the 1984/85 world of 
selling TVRO systems retail. 

You may obtain your TVRO Dealer 
Starter Kit free of charge by writing on 
company letterhead, or by enclosing a 
business card with your request. Address 
your inquiries to: TVRO STARTER KIT, 
P.O. Box 100858, Fort Lauderdale, FL 
33310. That kit not available to individuals 
not involved in some form of electronics 
sales and service. 



has never innovated new services 
(a matter of corporate philosophy), 
but the failure at HBO to pull to- 
gether all of the diverse elements 
of the home-TVRO business 
seemed iike an ideal marketing 
opportunity to the management at 
Showtime. 

As a result, they have recently 
put together a task force of their 
own to attempt to solve the prob- 
lems. Unfortunately, Showtime 
had previously committed itself to 
also use the same Linkabit scram- 
bling system as HBO. How would 
Showtime resolve the series of 
problems that caused HBO to pull 
back? Tune in next month. R-E 



TO MAGAZINE RETAILERS: 

Radio-Electronics Magazine is pleased 
to announce its "Retail Display Allow- 
ance Plan" available to retailers in- 
terested in earning a display allowance on 
Radio-Electronics Magazine. To obtain 
details and a copy of the formal contract, 
please write to the Marketing Depart- 
ment, Kable News Company, Inc., 777 
Third Avenue, New York, New York 
10017, our national distributor, who will 
act as administrator of our plan. Under 
our Retail Display Allowance Plan, in con- 
sideration for fulfilling conditions of the 
agreement, you will be entitled to receive 
a display allowance. This plan will be- 
come effective tor all issues you receive 
subseguent to written acceptance on our 
behalf of your application. 
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^PRECISION 







^Jnasuan BREAKS THE PRICE BARRIER 
WITH THESE HIGH PERFORMANCE 
OSCILLOSCOPES 
100 MHz Dual Trace/ 
Dual Time Base 

• 1 mV/div sensitivity 

• 23 calibrated sweeps 

• Rectangular CRT with internal 
graticule and scale illumination 

• Signal Delay Line 



Does not include probes 

{$60.00 a pair when purchased with scope) 
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IF YOU WANT TO GE1 
YOU HAVE TO GET INTC 

Learn PC Servicing By Building Your Own NTS/HEATH HS-1! 
Desk-Top Computer, Circuit-By-Circuit 



NTS Intronic Home Training 
Takes You Below The Surface 

NTS gets you right down into the 
heart of computer circuitry. You learn 
how microprocessors function, how 
they are designed, how they operate 
and are used to solve problems. Your 
program includes a wide variety of 
tests and projects, as you assemble 
your PC. You experience the ex- 
citement of seeing your own skills 
grow, the security of knowing you 
really understand what makes a 
computer tick, 

A Career in 
PC Servicing 

The world of computers Is 
constantly expanding. Applications 
have spread from business to manu- 
facturing, from industry to medical 
and scientific fields. Computer-aided 
design, engineering, and production 
have revolutionized drafting, 
graphics, and prototyping. Computer 
sales figures point to a continuing 
need for service technicians as well 
as installation and maintenance 
specialists. The type of training you 
receive will largely determine your 
ability to take advantage of these 
opportunities .... and nothing beats 
the practical, down-to-earth training 
you get from NTS. 



Learning circuitry through the construction of this 
equipment offers practical training tor which there 
Is no substitute. Teat equipment is included. 



The NTS/HEATH 16-Bit HS-1 51 

This desk-top PC is the most powerful and 
versatile ever offered in any home training 
program. Check the advanced features 
listed below: 

1. 128 KB RAM user memory on board, 
expandable to 640 KB 

2. 1 6-bit 8088 Microprocessor accepts 
advanced software, speeds word pro- 
cessing; also allows selection from the huge 
library of IBM software. 

3. 5.25-inch floppy disk drive, double 
density, IBM formatted, stores up to 360 KB. 
(Expandable to dual disk drive, and optional 
10.5 MB hard-disk drive.) 

4. MS-DOSoperatingsystem, I B M com pati - 
bility, make a wide choice of software 
programs available. 

5. Four open IBM-compatible slots provide 
for future expansion, printer, modem, etc. 
Will accept most peripheral boards designed 
for IBM-PC. 

6. Two video outputs for color or mono- 
chrome display monitor. Your NTS course 
includes a high resolution monitor displaying 
80 characters by 25 lines, or graphics. 

7. Editing capabilities help you insert or 
delete characters and lines, erase, jump or 
smooth scroll, etc. 

Your NTS training course will teach you to 
program on this outstanding PC, using 
lessons, texts, and diagrams to make full use 
of its capabilities. Catalog contains complete 
details. 



Field servicing is Interesting and rewarding. 
Technicians may work for a service company, 
manufacturer, or major users. 



IBM 
Compatible 



s . 




The NTSMEATH HS-1S1 PC completed, inch 
monitor and full-function keyboard with calt 
style keypad, and typewriter format 




NTO PC SERVICING 
V MICROCOMPUTER 




■ 



The student teams to use test equipment such as a 
digital probe ahda digital multimeter to check circuits 
and measure voltages. Lessoniartd current texts 
round out the entire program, emphasizing practical 
applications of theories and principles. 



Installing the disk-drive in the PC Is one of the final stages in the assembly of the 
microcomputer. Learning the use of test equipment to check circuits Is an Integral pert 
of the training which, with Held experience, develops Invaluable career skills. 




NTS COURSES COVER MANY 
AREAS OF SPECIALIZATION 
IN ELECTRONICS: 



Robotics: Build the NTS/HEATH Hero 1 
Robot as you learn robotic programming. 
Robot is complete with arm and g ripper, 
voice synthesizer. Robotics is becoming 
increasingly important in industry as almost 
daily news features attest. 

Video Technology: Build one of the most 
advanced Color TV sets in America as you 
learn circuit diagnostics, and the use of 

digital test instruments. Course covers color 
TV video tape recorders, computer 
fundamentals, solid-state devices. 

Industrial and Microprocessor 
Technology covers circuit analysis, micro- 
processors and automation applications, 
lasers, and basic industrial robotics. 

TV & Radio Servicing is a specialized 
course offering an excellent foundation in the 
use and application of both analog and 
digital test equipment as applied to the TV 
servicing field. Learn circuits, adjustments, 
trouble- shooting, and servicing of Color and 
monochrome monitors. 

Digital Electronics offers the student the 

opportunity to get involved with computer 
concepts, computer technology 
fundamentals, and digital equipment by 
training on the NTS Compu-Trainer, 

Basic Electronics is a course designed 
for those wishing to have an over-view of 
electronics in many of its aspects including 
radio receivers, solid state devices, and 
electronic components. 

NTS Intronic training programs include a 
variety of superb equipment, most of which is 
classified as field-type, making the training 
practical and career oriented. Texts and 
lessons have been tested in our Resident 
School in Los Angeles to assure home study 
students their courses of training are easy to 
understand NTS, now in its 80th. year, 
continues to be at the leading edge in 
Electronics home training. 

* IBM is a trademark of International Business Machines Corp. 
' MS is a trademark of Microsoft Corp. 

Heard is missing, simply write lo the address shown below staling 

the course you are interested in. A FREE color catalog will} all 
details will be sent to you by return mail. 



NATIONAL 

TECHNICAL 

SCHOOLS 

TECHNICAL TRADE TRAINING SINCE 1905 

Resident and Home -Study Schools 

4000 So. Figueroa St., Los Angeles, CA 90037 
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Letters 




SOME TROUBLESHOOTING 
HINTS 

I noticed in the January 1984, 
"Letters" column that four of the 
letters are requests for schematics 
needed for servicing. While sche- 
matics are a most effective tool, 
they are not always available. In my 
work I rebuild old jukeboxes, 
some of which are over forty years 
old — and good luck finding a pa- 
per manual still hanging around in 
the bottom of such a unit. Often, 
the customer does not wish to wait 
a few more years while I try to find 
service information. 



Fortunately, basic troubleshoot- 
ing technique can get us out of the 
majority of those situations. 
Whether your dead unit be a tele- 
vision or a toaster, start out by 
checking the power supply, in- 
cluding the cord, switch, and filter 
capacitors (except maybe in the 
toaster). Check which end of the 
capacitor is grounded to deter- 
mine whether it is a positive or 
negative supply. Check the circuit- 
ry for visible damage: open or lift- 
ed printed-circuit traces; burned 
looking, split-open, or cracked 
components; cracked solder, and 



loose or parted connectors or 
socketed components. 

Next consider the nature of the 
malfunction. You can generally 
determine which area of the cir- 
cuit board holds the components 
in question; amplifier outputs will 
be on heat sinks or at least they are 
likely to be larger parts. Follow 
leads visually from panel controls 
and connectors to find inputs, etc. 
In addition to finding what the unit 
won't do, find out what it will do. If 
one channel of an amplifier still 
works, then the power supply is 
continued on page 82 
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74LS00 



71LS00 


. 18 


7 ~ L i ■: 9 


. :b 


74L532 


.25 


74LS74 


.32 


7-*LS107 


.25 


71LS125 


.15 


7fL5158 


■ 35 


71LS164 


.55 


7-Li^tO 


-o5 


74LS243 


.15 


71LS214 


.85 


74LS373 


.85 


71L3374 


.85 



74S00 



7 "SCO 

7 "SOt 

74S08 

7<<371 

74S139 

74S163 

74S2H0 

74S214 

71S273 

7-o.:3u 

715373 
74S371 



.29 
• 32 
.32 

."5 
-75 
1 .85 
2.00 
2.00 
1 .50 
1.75 
2.00 
2.00 



EPROMS 



CMOS 



40 11 

4013 

4QU<) 

4053 
".503 
4520 
74C163 



.22 

.35 
.32 
.75 
.50 

.75 
.75 



27 16-150 

2732-150 

2732A-250 

2732A-200 

2754-450 

2761-200 

27128-250 



2.75 
3-95 
5.95 
7.95 
3-75 
5.75 
6.75 



DYNAMIC RAMS 



41 16-200 
41 16-150 

4161-200 
4161-150 

4 1256-150 



.72 
1.00 
1.75 
1.75 
6.95* 



STATIC RAMS 



21 111-450 
21 14LP-450 
21 HLP-200 
6116P-4 
6116P-3 
6116P-2 
6D6LP-4 
61 16LP-3 
61 16LP-2 
6264LP-15 



1.00 

1.15 

1 .25 

2.85« 

3.75 

1.95 

3-50 

1.25 

5.25 

2.95 



S18.5Q 



6200 



8237A-5 

8243 

3250 

6251 

8253 

8253-5 

8255 

8255-5 

8259 

6259-5 

8272 

8281 

8288 



12.95 
5.75 
9-75 
4.25 
5.95 
6.50 
3-95 
1.95 
6.25 
7.50 

14.95- 
6.25 

12.95 



eooo 

8085 1.50 
8085-2 9.95 
8088 10.00* 
8746 17.95 
8755 18.95 



IBM PCs 

8087 
$120 

80287 
$229 



LINEAR 



schools given 

a 2% 

discount ! 



LM1488 
LM1489 
LM311 

LM317T 

LM317K 

LM324 

LM339 

NE555 

LM711 

LM717 

MC4014 

75150 

Li-!350K 

LM338K 



•27128 t rm 

(250nsl 

•2764 E 3EE1 



DYNAMIC RAMS 



•41256-150 3S3 



CDHHCCTttHl 



?1 95 



SARATOGA ELECTRONICS, INC. 

12330 SARATOGA-SUNNYVALE ROAD 



|jfy SARATOGA, CA 95070 
(408) 446-4949 



CRYSTALS 



1 .0 MHZ 

1.B432 

2.0 

1.0 

5.0 

6.0 

10.0 

II.31818 

15.0 

16.0 

17.4 30 

18,0 

18.432 

20.0 

32.0 



3-25 
3.50 



50 
50 
50 
50 



1 . 50« 

2.50 

2.50 

2.50 
2.50 
2.50 
2.50 
2.50 
2.55 




DIP SWITCHES 

4 POSITION .75 

5 POSITION 

6 POSITION 

7 POSITION 

8 POSITION 



75 

75 
75 
75 



EDGECARD CONN. 

62 PIN ST 3.50 
50 PIN ST 3.50 



IC SOCKETS 



$10 MIN. 0RDEH. SEND CHECK. KjO., 
ALL PRODUCTS GUARANTEED FOB 90 
SPECIALS SUBJECT TO PRIOR SALE. 
$2.50 T0& UPS GROUND. 



IS* OH MASTERCARD 
*YS. PRICES AND 
PLL^Sfc INCLUDE 



PIN ST 
PIN ST 

PIN ST 
PIN ST 
PIN ST 
PIN ST 
PIN SI 
PIN ST 
40 PIN ST 
b4 FIN ST 



. 10 
.12 
.15 
.18 
.25 
.28 
■ 30 
.38 
.15 
.00 



Hayes 1200 Baud 

MODEM 

$389.00 



800-621-0854 exf.245 



CALL AND CET ON OUR HAILING LIST!! 
WE HAVE MANY OTHER ITEMS IN STOCK! 



"FAX: 408-253- 8572' 



CIRCLE 252 ON FREE INFORMATION CARD 



FREE FIVE YEAR WARRANTY 

PLUS THE LOWEST 

HITACHI PRICES 

EQUALS JSlS VALUE 



20 MHZ 



HITACHI V222 

• Dual Trace 

• 1MV/Div, Sens Rectangular 
6" CRT with Internal Graticule 

• Auto Focus 

• Vert Mode Triggering 

• DC Offset 

• Much More 

• Includes Probes and 
5 Year Warranty 



(REG. $715.00) 




$521 00 



40 MHZ 



HITACHI V422 

• This thin, light and compactly 
designed scope offers 

the same outstanding 
features as the V222 except 
greater bandwidth 

• Includes Probes and 
5 Year Warranty 



(REG. $925.00) 




$©71oo 



60 MHZ 



100 MHZ 



HITACHI V650F 

• Dual Trace 

• Delay Sweep 

• 1MV Sens. 

• Rectangular 6" CRT with 
Internal Graticule 

• 10KV Ace. 

• Triple Trace 

• Channel 1 Output 

• Much more 

• Includes Probes and 
5 Year Warranty 

{REG. $1195.00) 




$93100 



HITACHI V1050F 



Quad Trace 

Delayed Sweep 

SOOuv Sens. 

Rectangular 6" CRT with 

Internal Graticule 

20KV Ace. 

Auto Focus 

10X Mag. 

And much more 

Includes Probes and 

5 Year Warranty 

(REG. $1595.00) 




$12410° 



FOR SIMILAR SAVINGS ON THE COMPLETE HITACHI LINE 
AND MORE THAN 100 OTHER MAJOR SUPPLIERS CALL 



800-323-5925 



In Illinois 



ORDER HANDLING CHARGES 

VALUE ADD 
$0-999 $10.00 
$1000-2499 $15.00 
S2500-UP $20.00 












(Mni(*fConA 

s3o 




VISA 











312-297-4200 
ll V!|"l 

■Jslastrcnios 

8830 N. Milwaukee, Niles, Illinois 60648 
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ORDER TOLL FREE 1-800-332 5373 TOLL FREl 

Cqp/Transistor. r ^ ^^ i Australians 

© }\£& MM WJ 



Checker 



O 



Cat O-l 500 
Not just the usual voltage, 
'..in renl and I'^'iv.n"-; ranges - 
though it's certain fry got those - it 
also checks capacitors (2 ranges, 
up to a whopping, 2QuF!) PLUS 
transistors and diodes. And even 
more: it's got an audible continuity 
checker 

Plus other features - such as 
automatic zero of all ranges, high 
surge voltage protection, auto- 
matic over-range indication, high 
current measurement (1 OAC & PC) 





204 color pages 

fcuthgva m hgvp c iwnv bwn lun ond 
VIiujq ojtor**d MOC^oncI when crlft- 
dimi are dlr*cl*d erl ui. Hiuy fiovg 
trtvoriotiv be-gn a&otrt out kmsbllrfy h? 
(ok* lite hx> wrloinh/ Inn boot <w> 
pkaudi (uiithat. Ifiwotdiand ifunrtno 
catas pholcn. You'll b4 rafcen to rhi 
rookm boachoL oxpe i i&nca c week- 

(■■ (met wINna. rh* ocean, lurflng. Nig 
cotroHed pulse so you can program It for on exact Wf iv^H^tlbodk&mpk^, cadaf 
movement and return and murrtple repeats orocomplex 
series of exact movements. 



i 

- own computer controlled robot arm or travelling robot. j| 
| Stepping angle Is o fine 1 -s degrees fo give you a highly f 
I accurate control Stepping motors have the enormous i 



■ Use mese high precision ttepplng motors to make your 
own computer controlled robot arm or travelling robot. 



L ad, vantage thai they are activated Py a computer A 



Will even 
measure gain 
on transistors 



.— The most exerting new product we've i»n In year*! I cat j-ooia 



(Because these motors ore so well designed and built 
they are extremely versatile and reliabte under a wide 
♦ variety of condinans. 
Norrmalty motor* of tfilt typs would cosl a fortune bui 
because we made a scoop purchase ot the supplier's 
» entire stock we ore able to offer mem at this fantosllc 
"■getting started In robollcs price" of $29.95 ea. If you buy 
tour or more, and you wlft need (hem, well give a copy 

» of the fascinating and extremely practical Handbook 
of Advanced Robotics" (Cot EM6O0 - normally $13,95 
Serious Jnventor*and experimenters ask aboutourvery 1 
tdvorable price* for larger auontllies. f 

Two types available: bolh l.fl step angle 12V DC 

♦ operating and ba*e 2.22" x W shaft. 
CatJ-OOfS 
Ph264.02: Draws 0.4A/ phase 40.3 fl£4n hOrd I ng (single * 
ihoft) torque, length 1.54" and weight 0.8 lb 1 



, Ad ktttl 'Ho l*c*r P»chafC«3t4» 

C»rS-33i& 



'7 



ID up $6.95 M 



E 



Pen Type Digital Multimeter ^JS^^^tcK 1 ^ Wte,qu ' 



I 

»/v ran no war ncnargi 
BATTERIES 

i12V3Ah 
J Gel Cell 

OaitQrwd cspc^rjlly for 'tricklg thjrg? 
circuHs such as burglar «1nrmt«ndem(if- 
ponEV atipplh». S**t*d 10 pT?v*n( r»kt 
artd mr.r.7i 

• Gel Cell 
Charged 



FTom a fantastic 100Mohms Inout 
mpedance. 16 ranges; $C >1 5 
' 5 ronges ^*# 



&o^< 



DC 
AC 



■ 0-500V 
Q-500V - 



CatQ-1450 

4 ranges Resistance G-20Morims 



S ^ift* .<©«=* 00 Watt Amp Module 

&Sl f%*£" &L • 100wattsRMS:5kHzail00d8sigria1tc-noi5eratio. 

# theuliim&tein simplicity; eventhe power-transistors 
mount on the PC B. • PCBheaisink bracket is supplied 

• Hason-boardfuseprotection* inputsenslliviiv-'l V 

Power supply circuit with speaker protection to 
suit 1 00 W amp kit Col K-343A $ 1 4.95 
Transformer to suit above. M-0144 $19.95 




o ranges plus continuity tester 



t 






W* ntfboo Ac 9fAd¥mn&»ti Robotic * 

Edwa rd L. ■SlHiMd. jr. 48Q ptge t 2^2 iliujlral on* 
Thg compter* boofc rjl robon From pommercifcl 
ipp|ica[K>ns 10 how- io~i for buUdkgjj a hobbv rcriwti 
Giva i in mtight mto modarn fob«K gpptiunom in 
home, habtjy. jrxf com TUB) crnl 4iswrrjnmg.nl i 

ci B-iaoo Roc nfoa | js.»5 











ofDlCK 



X 

o 

12 



•np kit Car K-3.138 $14.95 price ,w -»•##•••••",,« ■■ #J 

to Juitabovo. M-0144 $19.9 5 , t i> f ******* \ ■■« afV aff ^T H ■■■ 



Pfotftssiansl quality black 
instrument case fits stan- 
t ... aard 19" racks, overall 

tor*™*™** »™ th ■« 1S.7S" .x 9.o" x 

minutes. Heavy gauge 
[0. 1 2"} front panel; lopand 
bouom pre- punched for 
ventilation. Cat H-2481 





rft* dtmtntf fonfttse 



jpeedy taultimo^a j Tha m0Jt versatrle coun(or 

q> ircuit around # Oesigned 

C for maximum ftexibility(dis- 

t play can be removed for 

J^ exrernal mounting) snd with 

v a very wide operating vol- 

TJ tage(5-tSVl. 

□ Cat K-3.15 1 fi 1 A.9S 
fe ^ <il X.aE M * ^ Includadi 

a *T O E Dic ' c Smi,f) Elactronics books offer more 
O ^^ £ Slno & Square 
„ Not just nnotherTransisUH C .„_„„ Oscillator 
$ Tester! This one tests ihe 0) *"■"• OSCiliaror 
J; 'IfXl Ideal for the beginner Covers frequencies from 
£ and serviceman aiike. onn £ 1 5Hi to t 50kH?. All parts 
<A schools. Battery operated *■ are supplied including spe- 
m and supplied with one of uj cially printed front panel. 
%L our new 2" panel maters in C> attractive 'Speedy' case and 
O a deluxe 'Speedy' box. O full instructions. 9V battery 
5 Bequkej vV rxtrrery Cot S- *. not included. *QO05 
3004 7M »idro.Cai K-3052 < ** g 



2 

C 

o 

* LED display • Up Io = 
2 MHz counting 5 pood 'r- 

• Clock onabl& # Very C 
comprehensive manual q> 

c 





Cat K-3469 



3 
O 



Makes computei generated effects. 
Sound even more effective In stereol 

Stereo Simulator 

Wish those old video movies had 
modern stereo sound? This low 
cost gadget turns almost any 
mono signal into amazingly good 
synthetic stereo! Cat K-342 1 i M ^ M 



Incorporate module into 
other projects 



LCD Panel Hatter 

A versatile accurate panel 
meter using a large liquid 
crystal display for low Features:* avsoioitLco di* 
power consumption. The PC p^t- • 2c.3rr.viu ^a'o raaaitK] 
board iMfantJtaM for ; K^X^r 
majiimum flexibility to cater jmu PO | ar ^ « lnplll ,„,„. 
for vaned mountrntj arrange- donee gr*at#t man io' ! t>hmr 
ments. The lowcost makes • 2PA Input bias curtent 
it ideallysuitedasa readout • dual Jtope conwtitor. 
aevice on many ptojects. at mitmn „ , sv io ijv ac 
coin amateur and -■ 
fessional level. 
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Volume 

Etec.ranici should be Fun, but l*r 
lOO oCrgn || it pfguniKf *t t dirTi- 
■ ., ■' firvtlHWux l j^.tc: Thgi Fun 
Wj^ ftiin dm 1 1 ■■"•i- ihik Iruei- 
■1 1 i>j £Llb|«£l in j - t j : v to under* . 
Hand. Tuini wgy, Trig ftriE veluiM 
11111 oti «<1h Ch« vrnf bines, 
iiiiurnairj thujt you know tbHlifl^ 
nwhing ilMul olKWdnies If will 
IbOw you whiE all tha comfyjngnci 
loofc. Iil<g ml »»o»** io -coflrne< [htwn 
■niO Ehrft cirz'j.t NO toldDrina s 
raquirad *'*d 50 is -iOmjjUictJy urfg 
1w tvin the yeunsfrir cnthu=-i=; 
BOOK ONLY ■ j i m--"' f'Or, 

fttgfSff 

The ideal introduction for 
beginners from 6-66! 

g kits are educational as well as fun 

INSTRUMENT CASE 




$29es 




A iupeti Cnsc lor m miliumrn' -ype 
prrjtKli and many «h*r twntfei. Ciio 

EDHL& Ipitl for (ih c* working, ccmei 
Corn pie te wthA tr>=mio« |«tt and aumbry 



H 



v*noui PCg rnounEinn pMju&ns, f r{>n r; 
» rB3rparwi4rerTiouJd«dplait«r;iorea« 
Ol workanj (lh«y cin tM rcpliGCrJ #<\r. 
alurniLnium parwJrl nqruMtt, Size KWffit 

17 years of mailorder experienc 

wnft 

§^ For use up to SOOMHi maktng it ideal lor 

m 1^0 marine radio instatlalion, CB radio, 

j| amateur and two-way radio. Flexible wilh 

o stranded cenler conductor and black 

E insutation, 



.AMATEUR 

■Cat W-2090 I0« 
^300 fl roll 8«/# 



Dick Smith Electronics gives you the choice 

ORDER TOLL FREE 1-800-332 5373 ORDER TOLL FREi 



CIRCLE 95 ON FREE INFORMATION CARD 



-800-332 5373 ORDER TOLL FREE 1-800-332 5373 

ROTOTYPE BOARDS .rffls **« ^9tf„ 



TNUSIASTS, SCHOOLS, LABORATORIES 

w designing is so simple . . 

or* blrdi nttfc Nomon ifto-ti No mora mil Now you cent build up thoie 
MM* r*Ch rioiogv PfMkfiirouOh i eOtity and limply wtth ttm* bJaod&Mrdi 
>k*artng raqutrad - comp-onep* leod* (Imply puih Into tttl« (occepli moil 
MfMRt NWd*: larger compon*nt| to n hOv« sftOri tengllu ol tinned copper wire 

red to them! 

flo or the rvolei li do»lgnod ro occeal ilandord DIP paaKoget, too - wrttioul 
Mil " 



Ccl P-4AU 

10 UP J 4.50 ea 

Mini Project 
Board 



board wllti 5ft group* a* £ 
connected termlna** and 
1 PUl tn*l 0^25 oonnecred 



aii urmlnat* at* alpna- 
numvrical c o^ftd to you 
canrenieiTiOer what you 
connect to what Com- 

pod io It won't stlta* a- 
round rh# labia. 



jglng the pint 

on* board rtflt ooouflti, add mora. o*manya*you rveedi Moie/femaie lugi 

o $rr\a I! or board ai Itiey iIdy together, too. 

■lT ho extra charge: Each breadboard eom« cornon-re with a pad of layout 

■Uieeti to you con Itanjrter that lantaific ckcun onto paper For the nnrihea 

JBll > 

Llt*tylnd«iO*Ma*JlOforrt»d*ilgn«T r *fl^n»r, =* ^^ « f*«* 

nt . ond«*pactok¥fOfttwrwobvi»tl O f A TCCT Qlf V 

are educational as well as funl« L>i I E W I D V I 

< COMPARE OUR PRtCES 
Wo *ve bought those direct 
c from tho manufacturers & 
^■passed th* saving* on to 
3 you. Schools, Universities, 
-i Cottages ring for bulk buying 
V prices. 



Membrane 
Switch Kits 



Now! New! We thought you'd 
LI ke the&e as tney con be used 
f o r |ust a bo Lit a ny application 
tram design to fl nisned project. 
Switching Is norm airy open, 
momentary contact pusn but- 
ton type. Easy to assemble. 
Even our president con do itl 

SPECIFICATIONS 

• Clrcurtreslstancelesstnon 
150 ohms 

• Contact ralig: DC 24V max 
5mA mox 

• Open Circuit Resistance; 
100 MEG minimum 

• Contact material: carbon 
In sides 

Life time: tested to one 3 
million operations 
DC 5mA 



Digital Trainer 



-*. Fo r breadboo rdl rig* Digital circuits, Flip- 
D ftops. multivibrators, counters, encoders, 
j* decoders, multiplexers, demultiplexers. 
2 sequencer*, registers, LED and 7 seg- 
t- ment LED display!, memory device!. 
X eta. Spec* (1) AC power lock - DC 
O +1 2V800mA; (2) Power switch AC adap- 
JF tot/ battery 1.SV x *.(,$) Pulse Sw; two 
S bounce free push buttons; (4) Logic 
*B. SW: eight (ogle level switches In DIP 
3 switches; (5) DC 0/R DC +5V 750mA 
<0 tor user (6) B-023 breadboard: 1580 
O intetconnected tie points; m LED dis- 
play: eight LED buttered logic level 




Midi Project 
Board ">upii«s 



Amajih* 

which con b* tow lira thr** 
EKJrti lar cofivantanes. Similar 
ro tu Mini Board wlih oipho. 
numwte coding and aah#»N* 
boot but tNi on* ha» tM 
group* or & £onn*er+a itmnk 

iVili plUl S D J! I roj or 25 

corv>«1»d urnimart AND you 
aei the laroo wcrV tnofli pod 
oiw«rii 



Project Board 

< i 4 pin IC COpacJry mat** <T 
ypwui luppcsO lobi and no ceiboui etect- 
mnJe •ntiutJOit. 

Supplied wtfri J blndlngj posh and a wtiop- 
__ ■—■ ■■*_ _■ Plna**l(>ll«pOlnhi to o>» amazing verio- 

Max! Project Board m 

Wfl-ve i*on llmllar board* filing for 70% 
I X0" X.e"Oft*plecs boardwlrtl 254 mo»«Kt becauttwtbuydlrecrTfomtne 
connectsd lermlnalt 1 binding poili manufachjf*]', w*dOn'J1tilm; you' II ever b* I 
and IB X 14 pJn IC capaclfy- Ideal tor 00* la Peat frill value 

•otwoi*. 



See our new stores in Redwood City and Berkeley 




Logic 
Probe 



si8 oS 



S*M 



in 



FtMHunHG 

* AdjuatablftlhrflihrjidrorCiTL'TTLar 
CMOS clcutii 
Asuperblime-iiiving ron-Monhe h-0hby«5!, * Two mod» of opentton; pul**(with 
Icchnic-a-i. e-rfji-iecrolc Th«souislar.ding tlrTt* ^retching «o you don't mill 
Jogic prooe hooks antp the circuil yr-jf quick putlai!) and mam [hotdt dii- 
lefitforiFspoWftr^VCQ.andyoucantftll P1*V until cnncelitJI. 
aiaiQlancewhatlheliOgk: level iaby which * Low clrctill loadlnn jepprpx 30uA 
at the ihree LEO'S n glowing. It is easily Input) 
hftld in one hand— SO your other nand ia • Taated to 12.BHHZ 
r-!l Free> Cal 0-127? 



is keyCatK-3607-S6.95 5 manual . A A \ M**^ >ii™i..iu.i2tj --.y**— — 

16 key Cat K-360* - 58.95 L = Cat P-462S $ M *M D95 -••*e*** ## **J^Slill^ / / 

WK"sT» r L?;VeNTHOSIASTisX 



5 



:ocTi Ul tw"* 1 me 



EooTwln***"- 



EL 

eeeeeei 

;n Wlreaulr 

jnWayVolun^ 

Sr»»v.i>™ •?■"*' 



How 10 




5es Voi. J for lull instructions and 
explanations. 

Fun Way One Project KH 1-1Q 

Enabtex yau Ed build iny gt Lhn IiitI 
if n pfOfKi.* in Fun W*r On*. And 

t>K4Ui« lilt cam pom nit jrt nfji ad- 
darAd, Ihev in ai re- jsahle so you 
ctn build Hiy wiw r at [hi firei [an 
projpii*1gg- J» |B 9 4aT 
CM K-2GQQ, * JT «» 

CDntinulty Indicator 
Tronaislor Tetter 
Water Indicator 

Lighr. ; Dark incHcaTor 

Th* Fl:-3sln: ! 

An electronic Siren 

Dog and cal communlcalor 

A decision rr.akur 

Morifl cod* communicator 

Music MgkOr 

Fun Way One Protect Kit 11-20 

Cmvuihi i.ii- matt ipecuii=cd com- 
iHrLtrrti fequi'td lo-compmt iKt liti 
mpfOfectsCl l-J0|nnFun W»v0n» 
NOlt: ■f a j Wild )Ik» fkrwl fhrj 1 -1 Kr! 
i-r; ";-.i :' It)* prDracti 
t»l K-3A10 



o 

CO 



r -800-332 5373 



ORDER TOLL FREE 1-800-332 5373 
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ORDER TOLL FREE 1-800-332 5373 



FANTASTIC 
TEST BENCH 

POWER SUPPLY 7 

1 29- 




X 

o 

o Ni-Cad charging 
E Cabinet 

5 $| \ 95, 



Thn bMuiVTWia jupplv up to 20 Amps <■ nj«t to >wur tmt t»r>ch or 

MIUTAurrrtiO Ittifaft Ideal for $£J Jf d 7 5 Wirr. J nWlFhmtwyl 

linear trnqtifmL K m ■ motion regulated 0C supply wilh the 
added rainutvtof: 

• Electronic cwtoed prMecuon wilh instant autonuiic raeet 
VfuH protected 

• Neon lighted on/eH rocker switch 



i 4 376 WKffhl: 161b 




10upJ1QM*3 



O 




Hole Punch Set 

Ideal chassis buhir tool. in 1act 
necessary 1ool h>r anyone who n**dJ ■ «;: 
L*f&4 hoi* cut through ma til. It's easy to £ 
uM, needs no riliirg wd K will cul ■ hoi* ~~ 
without distortion The complete Hi 
includes ■ t2mm tapered reamo r. torn my 
I'**'. 5 ponchee - "Smm Ifimm. 20mm, 
25mm, End so mm Individual chassis 
punch««]»uayit Mparatery would coal a 
lot m«f • than the price baring charqed lor 
Ihe whole setl Wilt hlhdh> ateel to 22 
flaufl* and aluminium to ifl g*ug«. 
CeJUSOO 

6e I" 



HEAVY DUTY 
SOLID-STATE 

13.8V/ 
4A Peak 

• Koutod in high-Impact pfcuttc 
com ttffti mourvo vawttkiMon lor 
long toMca 

* Rubtw l**S lo ke*p ilobl*, 
•Nmrnaltj icratchkng. 

fuvgulaled DC Power Supply. 13 8 VDC 3/5 Amp. For home, lab, 
service bench. CB stereo and auto radio*. ihn it an axttamely varaalile 
una Vou J l| wonder how you managed without it' C J 

Input ill 17VACSQHZIO0W, and Ihaouiput It fully ragmtiadtowrippTe 
1 3.HV0C to supply, 3 Ampa continuous arwj up lo & smps surge. The u-nn 
is luae and double- ahon eifcun protected wilh an/olf switch and pilot 
light 

Dick Smith Electronic*- your on© stop electronics she 




Cat. M4545 

19' 



I 



Can'T charge N'Cada inside the device? No problems: chu meredi&ly varietUs 
charging cabinet auila vi rtuaHy J II sires and types ol NiCadcell Hasa tsflmeler 
10 tndtcaia charge and 5 LEO ■ nd o ton; to show batteries art connecTed. Fully 
approved, complete with plua-pecfc . Cat M -9 5 1 9 

Our worldwide bulk buying power makes our prices look crazy. 

JJ1.2 6V 2.2GHz Frequency Counters 

MODEL 21 

$ 249°° 



o exci- 1 



« haw be#n rpfiunate enough to maki- 
this ewluuv* duett buy Compare the 
price of Ifua a I at *-a I- the- art urni *i1n 
tUtall ITJ")(4- 



'fff ara two to models to choose from: 
MODEL 21 - 10Hf lo HJH.' 
MOOFL 12 - IOH.p 10 7 7(iH." 



(A 
O 



MODEL 22 

Col 0-1318 




High output 
Solar Panel 



20» tno« 



00 



eeeeeeee 



*■ »149* 

MADEINU.S.> 



,««••••••• 



I 

<D 
O 

E 

a> 

CO 



TBSSiWSBs 



L FREE Battery Charging 

a> with the 

£? Solar Battery 

° Chargers 



o 
E 

a> 

n 
o 

<r) 



......7« 

Solder Stand 

with magnifier! 

BEAT 



Q 
n 



Charge> Bah»rt«w1lh Free tc+or Power throcHJh 
SpaC* Afle lechrtotogr OvohgWe frorn PJtX 
smith Electronics 

Hara v a convaniem and aa>a way im revtialna 
worn down 'bailer w* Pocltei charger* slart saving 
men fy the 1irs: time Ihey era vsed. Thasa pocket 
chargers are complaiely aett contained, compact 
and awty to use. 

Button Can Charger 

Brings new life to yOu' button cells 

M-9504 

4 x M Charger 

Can charge from 2 to 4 "AA m-cad^com piete wilh 
auction cup and hook for easy suspension, f dj'aj. t* 
M-9502 *^ 

2 * AA. C. or D Charger 

Tnta erne comes complate with C and AA nJipter 
as well as sucboncup and taofc for aamvauspens)oiX 
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Zl Magazine File* 

OAmiSAEino bidder, ideil 1ar *n* 
nutg^nnes that cover ' 2 lUuH 
/■\ m one ye*r. Hard apmo w»th 
I^U mele.1 rods 'Or placemenl or 
^ 1he migaztnes, Ca1 EV40+5 




VALUE $4 95 





The helping hand whan 
yw -'(?i?.i- it moat whan 
yau hava * 'hpt High. 1 In 
y/aur hand 11 Haavy aie- 
caat baas, spldar stand, 
clipa (or holding PCEL ate 
- p'us a unkjue moonrtying 
l«ha <v those close 
3S»mbly f obs. 



THIS 
PRICE 

S0O5 



We>eany 
a hug* 
rang* of 
MraroaL 

irsntQlum;. 

c*ramlc( 
and ttyroi, 
P1*a» 
□ sk wtiort 
ord«rfng and 
wo win 
pfooobiy be 
aol* to juppiv 
yourn*4dJL 




#1 



DSE 2840 



Primary: 

Secondary Voltege: 

5econdary Currant: 

Termination*; 

Cat M-2&40 



1 1 TV. flOHi 
4.S-4.5V 

1S0mA 
Flying Leads 



$ 2 ! 



1 1 7V. 60H1 
S.3-0-6.JV 

150mA 
Filing Leads 



Clwronee * it" 

CetS-lSIO 

10 at mwi is 60 eatr* 




DSE 2851 

$2 5 

DSE 2155^v^ 



Primary- 

Secondary Vollage' 

Secondary Currani : 

Tarmlnsiiona: 

Cat W : g 5 1 



Seconda ry Vortaga: 



1 WV, 60Ki 

*.3. 7.5, Q 
9.5. 12 & T5V 
Secondary Current: 1 Amp 

"arrmnaiions. Flying Leads 
Cat M-2 1 5S 



*5' 



DSE 6672 



ILLUMINATED PUSH BUTTON Limpt?vi» ssm* 

Ai used m cu bwiglar a»an™. coni'M panels "ic Aiiemat* »«iori 
swich with mbmh" 2V gtoba. Sou*"" fim«h 



Primary; 

Tipped Sacondary 

Vol"»g*i 

Secondary Current: 

1 ,-*rminaljon 

Cai M-GA72 



1 1 7V. AC 
15 »T.S. 20,24 
27 S 30 volts 
1 Amp 
SoMar Luga 

lOilpW-tteci 



*T 



>$> 



IRRADIATED HEAT Shrlntoble Electrical Tape 5^75 ^ ^^ 

r For RF connectors, computer connectors or any around ttie object. Secondly the Inner lines ' 

connector or coble splice Itiot hos to be water soften and flow into the tope wrappings. Ton; 

proofed or Insulated When healed (a heat gun wilt strength 1200 P5I Dielectric strength °kVmln., Co 

serve excellently) there will be a 30% tightening Black. 10' Length 



Giant Handbook of 
Electrical Circuits 

Raymond A Colllna-8S0 pages 

Gianl isn't the word: its a whooping 830 pages! Wilh 

60 chapters covering everything from crystal sets to 

computer circuitry, you're sure to find what you want 

here! iwm 

Cat B-1 780 



IC 

EXTRACTION TOOL 




Cat T-4650 



The perfect *ay to r«mova tC"» yvrthrxit 
damage Works with all D\t oecKs, no bant 
p«nB and no alstic damage 1 Oparttea. like a 
pair o4 Iwteiers - with hoofcai 



Satisfaction 
Guaranteed 

or your 
money back. 



Signal Injector 



One nl tr>t handiast de- 
vittt to have tn your IoojI 

box. Chech out borh audio 
and RF circuits (Harmo- 
niciejsiend Epmany MHi] 
simply and cji-lt Often 
lht; quickest mBttvpd ot 
'.ml: finding [and one of 
Itia cheapest' f Stlf con- 
lamed, w-Hh probe and 
earth dip. Cal Q-1270 




ORDER TOLL FREE 1-800-332*5373 ORDER TOLL FRE 
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ATIC HAMS 

DEVICE Cat No 
2102 Z-9302 
2114 Z-9306 

16116P-4 Z-9306 

'NAMIC RAMS 

2 411 4 19310 
41*4 Z-9313 
11256 Z-9314 

ROMS 

2516 Z-9207 
2532 Z-9208 
2732A Z-9209 

00 SERIES 



Description 

1024 X 1 

1024 xt 

2044 I5716K CMOS 



FINS Speed Price 10 up eo 

16 350m 99* we 

If! .If Ons 1.05 95= 

24 200 ni 349 2.55 



Jtf digit LCD (imoi Col 24300 
S9.95 ea 10 up S9.00 rw 



16,3»4 X VH4M5290N-3 
65,534 x 1 
262,144X1 



2048x8 16K/2716 

4096 x 3 32K/2732 

4096 X 6 32K (21V) Intel 



16 ZOOnt 1.00 
16 1E0ni 3.95 
16 150m 10.95 



24 450ns 4.95 
24 450ns 4.95 
24 150ns 4.95 



) 035- AH 
8DB6 

j-soes 

8235-5 
*255A 
>»284A 
DS2C8 



1-9395 
Z-93S6 
Z-9368 
29453 
Z-9455 
2-9484 
Z-9488 



CPU 8 bit N-Channel 40 

CPU 1 6 bit 40 

CPU 16 bll/8 Mi Data bus 40 

Prog Internal Timer 

Prog Peripheral 24 

Clock Generator and Drivei 40 

Bus Controller 8086/86 1B 

20 



00/6800 SERIES 



P4502 
6845 



Z-9502 
2-9545 



MPU with clock 
CRT controller 



6850 Z-9550 Asynchronous Coram Adaptor 



5MHz 6 50 
:■■!■'>.: 19.95 
14.95 
7.50 
4.95 
5.49 
13.95 



5.95 

11.95 
3.7S 



90* 
J50 
9.95 



4.75 
4.50 
4.50 



5.95 

17.95 
12.95 
6.50 
6.SO 
450 
12.95 



5.50 
11.95 
J.5S 



74HC 

Typrt Ho Ca , 



Price 



Price 

10 Uj> 



74HC00 


Z-SSQ0 








z-soos 
























2-5BU 








2-SS14 




W 


T4HC27 


Z-5427 














Z-5.&32 








2-5B74 








z-wre 






74HCS5 


Z-5SB5 








Z-54B6 








2-591 








2-501 5 






74HC13S 








74HC157 


2-59-25 








2-5930 








2-5935 






74HC221 


Z-59*0 


JJfcrj 


12.4C 


74HC240 


2-5945 


$1.9S 


H.9& 




2-5950 








Z 5955 








Z-59&Q 


..« 


■0 




2-59S5 


$2 25 


JIB 



Why endanger valuable 

tC'i Dy soldering them 
dir*clly into circuit? Tifca 
tKtule ip-proicJi vuin 
it a-ocKot' l| makes 
Aarvic« tnd repair ol you' 
project m.jch. truer. esslar 
IM. Thor 0-3 an IC Kckel 
10 suit ell common IC'S. 





S pin mini D-IL *ock*H5c 

CatP-4080 T0up13Cej 
14 pki DIL tockat ifrc 

CfttP'4140 lOupMC ei 
14 pin Dl. iOCfc*| 1*4 
CatP-4 160 tOuplflCea 




LINEAR IC's 

Type No. Cat No. 



Sprry flt'er no descrip tions an some 
products . kve «n our of room. Thft is 
only e smell sample of our IC tenoe — 
our new cetetoo will fist the full renee 
- with descriptions. 



((he semi's listed h 
out Huge range - 
find P1ICB5. 



f conotM i™, oro «g 

t *<"° oil 

20° » 

BOfJl MO B 

c ,o60 500 

"Type 



hete are only a «W Iraejionol 
please enquire oboul types 







1-43.0 

£.4320 
£4jM 



TL555CP 

NE/DS555 

NE556 



Z-6144 
Z-614E 
26146 



Description 

CMOS timer 

Universal timer 

Dull timer 



E> 
.69 
.35 
.79 



Dick 
Smith 

igh^Eitiitting 



Type No CotolK 
112402-52 B«J G '- 
TL4211 5*r„, 

MB& ST* 

^ Si 

-tit! 8S 
43SSS 8fe 



q 2' ' di» m 

O.ir 1 diiiTi 

0.12" 

0.1 2:' diiwfl 
0.2" dL» m 
0.2'" dum 
0.2" diJ«* 
q 2" djm 
0.09 ^ 2 



Z-4070 

Z-4075 
Z-407T 

Z-40&5 
Z-40&7 
Z.40B& 
2-4091 
2-4093 
2-4095 
S.4D97 



.20 

.25 
SO 
JO 
^0 
.22 
-SO 
.10 
.50 
.50 



Price I' , 
.0 up (mA) 2° 

2-5 
50 

.«) 



v.9 IrrW"* 1 ? N 

10 nrA @ 20mA 

30w 9iS?ihir.t.rv.in 
^nnmCd Hl u n L n,.al 



1.7 



.10 
.70 
25 
.15 
.10 
.15 
J2S 
.75 
JS 
55 



40 



2.1 



k 73202 10 °.I 1000 \ Qepen.l^^5e «^W 

i. IM5*9* 2-3778 ^^ ^4^ -^ "^ 



40 II 



40 
10 
40 
40 
40 
40 
40 



. ,y | W* ^'^^ 



bksm - -^ # a lofl ************ 

-~ Diodes ot » gj p_ e Enthusiasts 's »* milohm or. 



(D 

(D 
O 



L LCD"* & - ^^ 

Vcataioa '"-;:„„„„ o 

. an-muchniore f ofes 3 



^jJ^SS^m^^SS^^ m 



••••?************^^ 



O 



nd bUuHHUHKSjI^ 



JUSTWHISTLE! 




IT'S 



Out of the inner 

P2fJgy?SSe5« 

■■ TH.Tiari'i ' 

ffSfSSSBSS 



wwr 



0NtV 

™ „ act eo 

2V DC MOTORS \Q&" Q 

3b '6m wtilJe th«y last! {*£** 
These little beauttiesare 
;d in car cassette players 
they are robust and spin 

ely, They have plenty of 
:: .!■.: :■;::■ m.;u can use them 
all sorts of projects, 
e 3 flanges on most ol 
■ m-otofs makes it extre- 
rly easy for mounting, 




Compact Disc 
Library System 



.. n ,hlveryp<« l Vr r " 5liq jtnvl or (■« 
. mm IW *-'" "*" . " «i„ in .t« 



Strobe 

'14 



95 



10 up 413.95 eo 



A new Id4a . . - and a hea n iy 

A bright blu« llanrllng 'Strobe' lamp (hh« 

on the lop 0l you-knOw-Tinial tiri!) which 

demands sbtCJuta atlentlon. 

PtaC'j-d OulSide the property (aey under 

lhfl eavea of ihg Douse) H will instantly 

shew nelflhbcurs, Potlct, ate whtre Iht.. 

atarm is OCCurinQ (it's not Biwklys easy to 

toll from which direction t Biren or bell IS 

CDminQl) 

Op*«1**rrotn 12vohs:u»inci5ririJnclion 

wjlh virtually any alirm controller via 

'n\wf' oulpul. c*\ L*aooo 



m „.vou' tfiSZ mMluteJ I" m* 
",'"-3830 

* -AgF With iWt 

ti(y grejL liicltkH ytxi 
■■■':■■" rjn sWunrJ 1-fc.tt ■ Dsjilm.. 41 

Dinh V#dw, » Cyton, or iny 
on* of adoifln robatic IP 1 " - 
^-t nFFii # Us«d lor 'P^i* 1 
|9 5 •rf9Cl:i on rttttnc ejuitir* 
jtnrj GLhir muiitil *quip- 
ment 
Ci«. H-3509* 



QUAUTY 

NI-CAD *,l fi 

Bechargeable,, 
Batteries #~ 




From 51-40 ea 
(<to up pflceot AAJ 




^0 up 511-95 eo j/*h 

Connector Pocks y> 

H c-iV 1 Ihls Id: ■ last m>n u I « carQiln? Connector p*c Kb ■■■**. 
En ■ rttlt r2. 3, 4, 5, exfi way. A II CGrr wtth nyton conn act' 

or hcuilng and 2,34 mm tl n p lirtrcJ btasa pin ta rmlnal • .-^gw 

fw lorvQ life and rel la t>ll]|y with no ^?* 

loose andal ^\ 

Asuiedlnmcetoara \-\w 

- Idaal rairtacaniainls. ■"■! 
Pncel^O ud Ea 

Cm P-5102 (4,20 $ 1 10 2-way 
Cal P-51C3 M.JO 51 3-D 3-way 
Cal P^5i05 M40 ji 30 4-way 
Cal P-510«$1.erJ 51.50 6-way 
C*l P5H2S220 S3,0O2-way 




CAN'T READ 
OUR AD? 



PASSING BY 

OUR STORET 

DROP IN PICK UP 

A CATALOG 

WE'D LOVE TO MEET YOU* 



3 

Q 



Q Convenitni siie witn lanje, easy lo read 
3 value selocison ihat anabtes you io setect 
t ^ values from 5 ohms to 1 M ohm in 36 StflJB by 
q using meal common dmsrona, CompHe-te 
5 wiih leads and insulated crocodile clips. 



FiV C txi, worit Out much cheopef Ir 
long run. eipecKJUv If you. buy ti em fnom 
Hch Sn-trtti Eleotfonkct 

Type Cat No. Price each 

AA S-J30Q 1.9* 

MA S-320S t.flS 

C S-3J01 MS 

D Vi:iD3 295 




it? oft lot mny eusfc- 
m*r Who h*a -iHlfleutty 
rmmSIng thlm ad. 
IK" doubM gkiu lent, 
Hamp/C*m Wawer - ex- 
r.i'Mynt 1o i i.-upKHr^ hOht- 
■na crocU in Ftl'i 
Cot V-0SO0 



JiCK^SMTTH 
iLECTRONICS 

ICORPORArtD IN THE STATE OF CALIFORNIA 



VER60 STORES IN 3 COUNTRIES 



EVERYTHING FOR THE ELECTRONICS ENTHUSIAST 

Moil Order Center located at 390 Con vention Way Redwood City CA 94063 
P.O. Box 8021 Redwood City CA 94063 — 
TELEX: 1604«8 DICKS USA FAX: 368 0140 ' 
SHIPPING CHARGES 
U.S. A 

5% of merchandise total 
minimum $2.50 

We garwally ship UPS ground. T ,,, ~ \ / ^X^wiAV'iE|B 1"e*»piion»>f 

It you require a (osier setvice I OX, oVsTto hJ£^?Xiftfr f***9 *S»-0755 

please contact us. 



OUTSIDE U.S.A. 

10% of merchandise total 
minimum S5.00 

Tax, 6Vs% 

Calif ornlon residents 





HEW STORE 
24T4 Shattuck An. 
(Bmtwmttn Dwlghl 
Wmy mmt 
Hmmta St) 
Berk*lty 7 CA 94704 



-800-332 5373 



ORDER TOLL FREE 1-800-332 5373 
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Equipment Reports 



Global Specialties 

Corporation Model 8001 

Scope Multiplexer 

Display up to eight analog 
or digital signals at one time 



THE OSCILLOSCOPE IS AMONG THE 

most versatile troubleshooting 
tools an electronics technician or 
hobbyist can own. Even more ver- 
satile, however, is an oscilloscope 




CIRCLE 5 ON FREE INFORMATION CARD 

that is capable of displaying two or 
even more channels of data. But 
oscilloscopes that are capable of 
displaying four or more channels 
can get very expensive. 



If you already own a single- or 
dual-channel scope, there is a 
more economical alternative. That 
is the Global Specialties (70 Fulton 
Terrace, PO Box 1942, New Haven, 
CT 06509) model 8001 scope multi- 
plexer. That device allows you to 
display up to eight channels simul- 
taneously on a single or dual chan- 
nel scope. 

The 8007 

The 8001 is housed in an attrac- 
tive 4 x 10 x 7-inch case; the unit 
weighs V/a pounds. It requires a 
nominal 117-volt AC, 60 Hz power 
source. 



QUALITY COMPONENTS - NOT MAIL ORDER SECONDS" 



Send $1 Mi..- postage Jnd handling 

for FflEE COMPLETE CATALOG 

which includes coupon for SI 00 OFF purchase. 




ARIES ZERO 
INSERTION r 
FORCE 
SOCKETS 

cam actuated, true zero 
insertion- tin plated solder 

tail pins - capable of being 
plugged into dip sockets, 

including wire wrap. 

SlocH No. ol 

Ho. Pin i 1-9 l0-« M 

HUM 2* 4.9B $4.3$ (3.90 

llOM 21 5.1 5 4.S0 4.04 

li US/ 40 ft.flt 5.SS 9.35 

IIOH 64 13.03 10.M 9.45 



StMh Ho.Pln* 

ES-fiSSSIUEK" "«| JJ •■?• 

Juki ::■■-■■' K« r. Oft - 22120 1 6 ■ « 

h«2l II C3'I«I*S Irc^i Up 

and btfnom *t IC and 
dixupaled 'iVchii Utik* 






SCfl E W MAC H IN E D SOCKET 

PI NS. kiose, packaged >n t-ng 5 cH 
lOD. Stock Ha. iiaiOisaoldartail 
With aofel collet lin shell, Stock Na 
11311 is wire wrap with floU coNo-i 
gold ahell 
Sleek 

No OeKTlpf kin 1 G 1 3 3 Ul. 

naso rJaeorioo 

lL.|.J*i L|Ul :ir> 1 4,»4 1 -- 45 5 1 -J'. 

1 1 3 1 p si« of i oo 

*• i ■ wrmiiint •-'•:■'. •■:■■: 




WILD ROVER 

Touch switch capiuie Ooe'»r.in_ 

motion is QQh without Ihe u5.£ 

o* a levered arm ExtremeLy rait i 
and o'f wilh low noise Normally Op«j-n - 
rated ' 1 S VAC, 1 6 amp-30 miNiohm re- 
smance- BlSradHuiby l&Q truck 
Slock No. 19 iQSUf. 

1 2M8 II .41 *1 -28 



3X4 Elaatamerlc Keyboards WW-WW?. 7 

EKhkaypoardhasap.c. rrSiT^ u. ' ul ll ■' Jffl'flSV 

board, elaslom one pad \"S-1- Lll. ?r,»,»r ar 

with cw.ti.tl*, AHS ."lilt E~Z */» a, S 

bodies and doublD abul 1 ■ " " ['■ F~ -, T' £■/ ftV * 1 

nvolded M>y* Ma* rating 1**~J1. FTT^; Tifliftj^' 

ii VDC * 2Qm*. ' a J»^ ! -A il*! ** 

Contact Ret; real Ihan frak Otjaraiina ip i<*j j ^H^T^ 
5M phms Bounce; less 



Tl WIRE 
WRAP 
SOCKETS 
Tin plated 

phosphor bronie 
contact -3 wrap 
1-90 



Slock 
No. f*o Pin* 
11301 
11302 
T1303 
11304 
1 130S 
113O0 
11307 
11308 
11305 



S 40 

.59 

.64 

.73 

,99 

1.12 

1.25 

1.52 

2. OS 



SUrl 


100 




-493 


500 


S.36 


S.30 


,54 


.45 


.58 


.40 


66 


.55 


.90 


.75 


1,02 


.85 


1.14 


,95 


1.38 


1.15 


> 1 SO 
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Tl LOW PROFILE 
SOCKETS 

Tin plated 
copper alloy 
688 contact pins 

with gas tight seal 

Stock 
No NoFinil-24 25-99 

11201 B s.to $.09 
.14 .13 
.16 15 
.18 .17 
.20 .18 
.22 .20 



1 1 202 14 

11203 16 

11204 is 

1 1 205 20 
11200 22 

11207 24 

11208 2B 

1 1 209 40 



.24 
.28 
.40 



100 
999 
S.08 

.12 
.14 
.15 
.15 
.18 
.20 
.25 
.33 
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JB 6 Digit LSI Counter Modules with LCD Readouts 
cub ii are htgh _ and Associated stock No. 



S*nt ¥ ..M^I««Sf» Mounli.. ,.v,.- 
LCD readout. Mcdules 

plug in pc board 

(Stock. No S1 071). sue CUB 

Compleie 'unction 

tv L il jj t'cn hit (Stock 

No. 5l070f coTitaina: 

0.c. boa rd. 4 jSV btiltery 

and variable trACjufrncy 

5 1 '■' V ■ 1 1 or to supply 

train ol count pulse*. 

Btodk NO. ST070 !•■:•.■, 

LATCH. RESET and 

TEST functions (3 

butlons] PC board 

unplugt lorbrcao- 

! -;,.i 1 ..M work. 




SUB CUB II aiCT5 



!:n::.::MU-li >..-;i 

CortrplOte ?uncllioni 
Evaluation Kil 
(includes balteries 
rxi( does not Include 
display counter) 
Mounling PC. Board 



counter module only 
SUB-CUB II display 
Cpunlqr module only 
Panel e«iei 

Evaluation KrMor 
SUB-CUB II (does rot 
include SUB-CUB II 
counter module] 
DATA SHEET 



Prlc* 

»us,oo 



SINGLE ROW 
SOCKETS 




Bcih styiis br^ak 
able -■: aiiv nurnbai 
erf celiac 1 oosmonx 

10» 



Si rip Chi 2 5 col ifi l socksl Vpins 
Tiourt oddhGfcrtle-r components 
easily. Gold plated contacts 
Stock Ma 1-34 ■:■•: 50 

1 0240 j-k -#>*1 70 <1 -50 II .30 



Strip or 40 pins wil h single 
bftam sockets Tin pialisd 
con lads 



The Battery Just Wrap' Too! 

tfaw twIlBry pQwqrccI rp«J n-rnpi initialed 
*™ anpjnfl p^S squats pcili *illvhJl need 
<£> S#* -twIHr^aand pre- itiipotr^ CompHil* 
*.iht-l undiiWh 30AWO#^i 
StecK No unenptrOft P<c» 

133*0 B«llirrirjitil-wraff1otf*»l»!&il| 
I and iCOtt 30 AWG wt* ■=•.» 

&' 13341 fl«pl4C**morlt thl 10. 3a 

13349 100 It b!u» rtcfcCflmtm *»■■* 7.S4 
1 33*13 1 00 <l V<nil» r»pUCflmHi1 wne 7 .54 
13344 ICO'l pellLj* iop;a-<-nn)rt( *iiij 7 si 
13J4S lOOll red reolicjineffl vw« 7.54 

OK MACHINE AND TOOL ■*■ 





MICRO Charts 'colorful SV it 
1 1 " charti e9in>inal* lh« nan) ro 
Mumble Ihrourjh manual! and 
■urwnaruj*. Fulky decoded - msla 
access -lotsiiy cwnprehaniiy* ■ bww 
pm OUlS, cydi lumct, hgy nptaf.flfc. elc 

:.:■:■-.* hii 'Irlci-.r. 
33O10 «0CWJ . ... 

S30i 1 rjOooA/eoa&A 

5JM3I2 6Mm«.*MJ S.tS 

Jid',1 BOJ1I an-rJ r*Srtfi*t S.tS 

23014 -M-T*0O TTLPmoUi S.SS 

JJ&1S Ba.UE Wnwilhtri . 5 SS 

ladle aosa/rwkM , • ••'■ 

J 30 I T Hdw to< ijtr.tr j Mil Norn ■ iimpti . S.tS 



IC INSERTION/ 
EXTRACTION KIT 

Includes DIPJC o x!rac?oi I & r 
iruvnrtnraloaCcQnunodaieilllCl 
i'sn 14 re 40 pins Tool* thai 
engage conductive ftirrace? are 
CMOS tale and inciude-ground- 

13300 541 . J3 




Stock No. 
10950 



1-99 

n.oe 




PIN FORMING TOOL 
puts IC's on their j- j^ 

I rue row to jqw j. % . 



spacing. One side is 

lor 300eenlers, Flip tool 0NE T OOL DOES 
over for devices a tnru 40 PlNS i 

600 centers Put device Btnnj « •""« 
m tool and squeeze Stocri No. Pric« 

Hand Tool iiom 112,85 
MEW ANTI-STATIC MODEL 10200 *14.95 



OPCOA 



1 20S2 
12085 
I20fl7 

12QS9 




Single D1U1I Displays - Common 

Calnade 

Stock 

Ho. Color 1 100 

Red $1.12 S ,99 

Green 1,84 1.63 

YeJIow 1-92 1.70 

Orange 2.08 1-B4 
Rrghl Angle Socket ror Above 

Deploys 

Stock 

No. 1 100 

11010 11.24 S ,90 



+ .J.B:S.B OPTEL LCDs with pins 

Stock No. 47005 S<ock 



B.BiB.S 

Stock No. 47006 

O Q'D D Stock No, 47007 



47005 

47006 

.47007 



De&Cnplion 1 10 

3V,dKJ..5 $ 5.95* S-SO 
5.05 5.50 
1 1 .90 1 1 .00 



4 dig. 5' 
4 dig.. .7' 



SOCKET WflAP ID 

Olp hKkei- E'2 C-d PUMEIC par nls 

wil h numbered t*cfli» in pmloca.- 
iions £i:p tfMD socket tvetore 
-*ifC iv-rfipping IO idenlll-j" pii>3 
a ■■.>- ->.' :c ^- -•-[■■- !•:■■ location 
IC pin number, junction etc 
fiirrpli'ici ' |ial»!H'>wnpp>- ; 
IrOUBleshGOling and repair || ^JJ pftf paC* 



-.'■l ; - 


16 pm 






.; : i u 




J?!*!* 
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TiiO' 


7Sp.n 


1 id.- 


■Opn 


1 3 






THEHMOPROSC: Idantttlaa dead 

ComponontS - rT*plac*» Volt H*t*ril 
IdcnlHy dead COmpOnanls whlctl tip moi 
omit heat. Just poini thermistor prc-be^-^ 
within t/1fl" ol board - move 

over components and see r 

which are „ 

oead 



Scatchflax* Breadboard 
Syatami Basic kit 
comes with 24 

varpbuis Dual SockOlS, 
40 vinous Plug 
Strips, wire and lools. 
Kct can be usad with 
any of Ihawr boards 
Stock No. Pasorlpiion 
03500 0aa.c KH 

Qas»c board, -'.> k S 5 

Intel SeC-flC- 10 Board. 1 2 * $ 75 

Motorola m-esoo Board, 9.75 jt* 

S-1 00 Board. l-D jc 5 3 

Z-SO &0*rrj, 7 7 t 7 5 

Eurocard Bouct $3^39 



03511 
035OC 
035P7 
03505 
03509 
03510 



Price 

Wj.OL 
19. 50 
54.95 
42.9S 
SB.95 
39.95 

zt.as 



28 8th St., Box 410 
w Frenchtown. NJ 08825 



TOLL 800-526-5960 

FREE in NJ (201) 996-4093 



I CHECK Pf MO 
■INClUDE SHiPPSNGCKA^GtS 
OtQSlOQ -5,100 
HOC 1n*?TO - fd 00 
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AM-4448 



A subsidiary of Zenith Electronics Corporation 
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Up to eight input signals can be 
fed to the unit via a grouping of 
eight front-panel mounted BNC 
connectors. Input frequencies of 
up to 20 MHz ( -3 dB) and voltage 
levels of up to ± 5 (10-volts P-P cen- 
tered about zero volts) can be ac- 
commodated. The unit can with- 
stand input voltages of up to ±50- 
volts. 

For input signals of greater than 
±5 volts, some degree of attenua- 
tion is needed. For signals of up to 
±50 volts, a 10:1 attenuator probe 



can be used. For greater signal lev- 
els, or a different level of attenua- 
tion, a simple voltage-divider can 
be used. The excellent instruction 
manual (more on that in a mo- 
ment) provides information on 
several different voltage divider 
circuits, including variable and 
calibrated types. 

The unit provides two outputs 
for connection to a scope. To gen- 
erate the vertical-output signal, 
the input signals are scanned se- 
quentially and summed with the 
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Aces high with 
circuit builders. 





ACE B CARD 

All Circuit Evaluators 
for solderless circuit 
building and testing. 

A P PRODUCTS made 
the first solderless 
breadboard way back " 
in 1968, and we still make 
them best. Because our experi- 
ence taught us to avoid the pitfalls 
that can mean circuit errors. We do it 
by paying attention to details. Like using noncorrosive nickel- 
silver in our frankly superior terminals. And like sealing each 
contact cell with an adhesive-coated polyethylene foam that 
prevents short circuiting. That's why you can count on the 
reliability of our solderless boards when you specify any one of 
the 10 different ACEBOARD models that offer from 728 to 5424 
tie points, and 2 to 36 buses. 

A P PRODUCTS made the first modern solderless breadboard, 
and we still make the best. 

Coll Toll Free 800-321-9668 (or the name of the distributor nearest 
you. In Ohio, call collect (216) 354-2101. 

1® AP PRODUCTS INCORPORATED 
9325 Progress Parkway 
P.O. Box 540 
Mentor, Ohio 440BO 
[21 6) 354-2101 
TWX: 810-425-2250 
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output of a staircase generator. 
The amplitude of the input-signal 
portion of the output signal can be 
varied from to 75 mV by using the 
front-panel multiplexer gain con- 
trol. That control affects the ampli- 
tude of all input signals equally. 
The scanning rate can be varied 
from 40 kHz to 1 MHz using the 
kate control. That control is ad- 
justed for minimum trace flicker. 

The trigger output is used to 
supply a trigger signal to the 
scope. The unit uses the signal 
present on channel 1 to generate 
the scope trigger pulse. As such, 
all signals to be displayed should 
be time-related to the channel 1 
signal; otherwise an asynchro- 
nous display will result. In addi- 
tion, the lowest frequency signal 
should be connected to channel 1. 

The trigger circuitry in the 8001 is 
limited to 10 MHz. At that point, 
the trigger signal becomes a 
positive DC voltage. For applica- 
tions where the lowest signal of 
interest is greater than 10 MHz, the 
scope trigger must be connected 
directly to the signal source rather 
than the multiplexer. 

The pulse width of the trigger 
signal is switch (internally located) 
selectable between 0.1 and 1.0 (is. 
The trigger threshold level is varia- 
ble between -5 and +5 volts. A 
polarity switch selects whether 
triggering will take place on the 
positive-or negative-going edge of 
the trigger signal. 

The unit offers several options 
in terms of the trace display. Possi- 
ble multiple-channel displays in- 
clude all eight channels, the first 
four channels, or the last four 
channels. The multiplexer is also 
capable of a single-channel dis- 
play. In that mode, only one trace 
is displayed at a time. Successive 
channels can be viewed by press- 
ing the front-panel increment swi- 
tch. A PUSH-TO-CALIBRATE Switch 
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Where's Your ELECTRONICS Career Headed? 




The Move You Make Today Can Shape Your Future 



Yes it's your move. Whether on a chess board 
or in your career, you should plan each move 
carefully. In electronics, you can move ahead 
faster and further with a 

B. S. DEGREE 

Put professional knowledge and a COLLEGE 
DEGREE in your electronics career. Earn your 
degree through independent study at home, 
with Grantham College of Engineering. No 
commuting to class. Study at your own pace, 
while continuing your present job. 

The accredited Grantham non-traditional 
degree program is intended for mature, fully 
employed workers who want to upgrade their 
careers . . . and who can successfully study 
electronics and supporting subjects through 



Independent Home Study Can Prepare You 

Study materials, carefully written by the Gran- 
tham staff for independent study at home, are 
supplied by the College, and your technical 
questions related to those materials and the 
lesson tests are promptly answered by the Gran- 
tham teaching staff. 

Recognition and Quality Assurance 

Grantham College of Engineering is accredited 
by the Accrediting Commission of the National 
Home Study Council. 

All lessons and other study materials, as well as com- 
munications between the college and students, are in the 
English language. However, we have students in many 
foreign countries; about 80% of our students live in the 
United States of America. 



INDEPENDENT STUDY, AT HOME Grantham College of Engineering R8-85 " 



Free Details Available from: 

Grantham College of Engineering 

10570 Humbolt Street 

Los Alamitos, California 90720 



10570 Humbolt Street, Los Alamitos, CA 90720 

Please mail me your free catalog which explains your 
B.S. Degree independent-study program. 



Name. 



-Age- 



Address. 



City_ 



.State. 



.Zip- 
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zeros all traces to allow proper 
positioning on the scope. 

The instruction manual that ac- 
companies the unit is nothing fan- 
cy, but it performs its intended 
function very well. As the unit is 
extremely easy to use, a great deal 
of space is devoted to the theory of 
operation of the unit, and mainte- 
nance and calibration details. In- 
terestingly, while a complete 
schematic diagram is provided, 
there is only a partial parts-place- 
ment diagram; only adjustments 
and test points for calibration are 
shown. 

The model SOOT is covered byal- 
year warranty. It sells for $450. R-E 



Hayes Smartmodem 
2400 



Is 1200 baud 

communication fast enough 

for you? 
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ONCE UPON A TIME THERE WAS ONLY 

one kind of modem — a TIQ-baud 
accoustically coupled type. Well, 
time marches on. The rubber cups 
went the way of whale bone cor- 
sets and common baud rates in- 
creased as inevitably as taxes. 
What started at 110 baud became 
300, 300 became 1200, and now 
we've arrived at 2400-baud mod- 
ems for home computers. 

The latest advance has come 
from Hayes. They've been making 
top quality products since 1978, 
and have earned a reputation for 
innovative technology and re- 
liability. The Smartmodem 2400 
has all the features you could pos- 
sibly think of and a few that might 
not have occurred to you. 

First of all, like all Hayes prod- 
ucts, this is an intelligent modem. 
It has an extensive command set 
you can use to control every as- 
pect of its operation; commands 
may be issued either directly from 



Electronics KfilDLrDD 






THE WIRELESS TELEPHONE TRANSMIT- 
TER model WTT-20 is only the size of a dime, 
yet transmits both sides of a telephone con- 
versation with crystal clarity. Completely au- 
tomatic Uses power from the telephone line 
itself. Never needs a battery! Up to V* mile 
range. Use with any FM radio. Complete kit 
only $29.95. Tax included. 
FREE SHIPPING. DECO INDUSTRIES, Box 
607, Bedford Hills, NY 10507. (914 
241-2827. 
CIRCLE 127 ON FREE INFORMATION CARD 




IntelliBurner EPROM-EEPROM & MICRO- 
CONTROLLER programmer S299 Commu- 
nicates through the serial port of any personal 
computer. Use your PC's modem software to 
read, verify, or program all popular EPROMs. 
EEPROMs and 87xx series micro controllers. 
Custom software included for IBM, CP/M or 
Radio Shack PCs. Other programmers from 
$149. Bare PC boards with software from $39, 
ROSS CUSTOM ELECTRONICS, 1307 
Darlene Way #A12, Boulder City, NV 
69005. 702-293-7426. 
CIRCLE 254 ON FREE INFORMATION CARD 




ZENITH SSAVI DESCRAMBLERS only 

$169; GATED PULSE & SINEWAVE de- 
coders $199 each. Reconditioned. Original 
equipment for UHF chs. 23,27,31, 
48,50,51,54.57,60,67,68 etc. Quantity dis- 
counts. Surplus Cable TV equipment: Jerrold 
SB-3, Oak N-12, Zenith Z-Tac, Hamlin 1200. 
etc. Catalog $1.10 days satisfaction guaran- 
tee & 90 day warranty. AIS SATELLITE, P.O. 
Box 1226-E, Dublin, PA 18917. 
1-800-643-2001 or 215-249-9411. 
CIRCLE 258 ON FREE INFORMATION CARD 




CALL NOW 
AND 

RESERVE 
YOUR SPACE 



• 6 x rate $650 per each insertion. 

• Reaches 225,016 readers. 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads, 

• We typeset and layout the ad at not 
additional charge. 

Call 212-777-6400 to reserve space. 

Ask for Arlme Fishman. Limited num- 
ber of pages available. Mail materials 
to: mini-ADS. RADIO-ELECTRONICS. 
200 Park Ave. South. New York. NY 

10003 
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ELECTRO IMPORTING CO. CATALOG. 

This reprint of the historic 176- page catalog 
No. 20 gives you an accurate look at the state 
of electronics in 1918. Contains everything 
from a Zinc Spark Gap to a 1 000-Mile Receiv- 
ing Outfit. You can get your own copy of this 
modern antique, profusely illustrated, for only 
$4,95 plus $1 .00 P&H Order yours from R-E 
BOOKSTORE, Radio-Electronics, 200 
Park Avenue South, New York, NY 10003. 
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SATELLITE TELEVISION RECEIVER 
SEMIKIT with dual conversion downeon- 
verter. Features infrared remote control tun- 
ing, AFC, SAW filter, HF or video output, 
stereo output, Polorator controls, LED chan- 
nel & tuning indicators. Install six factory as- 
sembled circuit boards to complete. Semi kit 
$300,00 . Completed downconverter add 
$100. Completed receiver and downcon- 
verter add $150. JAMES WALTER SATEL- 
LITE RECEIVER, 2697 Nickel, San Pablo, 
CA 94806. Tel 415-724-0567. 
CIRCLE 124 ON FREE INFORMATION CARD 



VIDfO 
XCIAM1LING 
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SUBSCRIPTION TV MANUAL. This infor- 
mation packed book details the methods 
used by subscription TV companies to 
scramble and descrarnble video signals. 
Covers the Sinewave, Gated Pulse, SSAVI 
system, and the methods used by most cable 
companies. Includes circuit schematics, the- 
ory, and trouble shooting hints. Only $12.95 
plus $2.00 first class P&H. ELEPHANT 
ELECTRONICS INC., (formally Random 
Access) Box 41770-R, Phoenix, AZ 85080 
CIRCLE 120 ON FREE INFORMATION CARD 
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MODERN ELECTRICS. Miniature souvenir 
of the first publication ever produced by Gerns- 
back Publications. This issue appeared in 
April 1 908— just 75 years ago. You can own 
your own reprint of this unique first edition for 
just $2.50 plus 75e P&H. It's available from 
R-E BOOKSTORE, Radio- Electronics, 200 
Park Avenue South, New York, NY 10003 




SINGLE AND DUAL TRACE Scopes, Ana- 
log and Digital Multimeters, Power Supplies, 
High Voltage and Low Cap. Probes 
RF and Sine/Square Wave Generators, Digi- 
tal Capacity Meters. EMCO ELECTRONICS, 
P.O. Box 327, Plain view, NY 11803. Send for 
your free catalog. 
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CALL NOW 
AND 

RESERVE 
YOUR SPACE 



• 6 x rate $605 per each insertion. 

• Reaches 235,323 readers. 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at not 
additional charge. 

Call 212-777-6400 to reserve space. 

Ask for Arline Fishman. Limited num- 
ber of pages available. Mail materials 
to: mini-ADS. RADIO-ELECTRONICS. 
200 Park Ave. South. New York. NY 
10003. 




ONE MAN CRT FACTORY, easy operation. 
Rebuild CRT's for tv's, bus. machines, 
monitors, scopes, etc. Color, b&w, 20mm, for- 
eign or domestic. 3x6 ft. space required. 
Profits??? Average CRT rebuilding costs— 
$5. Sell for $100 = $95 profit; x 5 CRT's = 
$475 daily; x 5 days = $2375 weekly profit. 
Higher profits overseas. Investigate this op- 
portunity today. We service the entire world 
Contact: CRT FACTORY, 1909 Louise St., 
Crystal Lake. II. 60014, (815) 459-0666. 




INVASION OF THE ROBOTS. NEW from 
ELECTROMANIA, the entire "MOVIT" 
ROBOT line. This month's specials: PIPER 
MOUSE, Command Whistle (included), turns 
left, stops, right, advances, $39.95. 
MEMOCON CRAWLER Keyboard program- 
mable Robot for lights, horn, movement, 
$69,95, Both require assembly. Educational 
and fun. Master-Visa. 1-800-632-4441 NY 
STATE, 1-800-645-4441 Nationwide, 
CIRCLE 260 ON FREE INFORMATION CARD 




THE MOST EXCITING KIT YOU WILL EVER 
BUILD The model WAT-50 miniature FM 
transmitter uses a 4-stage circuit NOT to be 
confused with a simple wireless microphone. 
Up to 1 mile range. So sensitive, it will pick-up 
a whisper 50 feet away! Use with any FM 
radio. Complete kit only $29.95 tax incl. 
FREE SHIPPING. DECO INDUSTRIES, Box 
607, Bedford Hills, NY 10507. (914) 
241-2827. 
CIRCLE 127 ON FREE INFORMATION CARD 




TELEPHONE ANSWERING MODULE. EN- 
ABLES ANY CASSETTE RECORDER TO 
ANSWER PHONE AND TAKE MESSAGES! 
This module automatically answers phone 
after 1 ring; sends "beep'' signal; and acti- 
vates your recorder for 20 second message. 
Fully assembled & tested. All patch cords 
included. Only $29.95, tax included. FREE 
SHIPPING. 30 day money back guarantee. 
Dealer inquiries welcome. REBEL ELEC- 
TRONICS, P.O. Box 15785, Plantation, 
Florida 33318. 
CIRCLE 262 ON FREE INFORMATION CARD 
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ELECTRONIC 
COMPONENTS 



Midft! 






176 PAGE. 
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MANUFACTURERS OF QUALITY | 
ELECTRONIC COMPONENTS 

t BATTERY CLIPS * HOLDERS 
m CABLE SIT* * CONNECTORS • CAPACITORS 

• DISPLAY* • LED* - FUSES • JACKS t P L U Q S 

* KNOBS • LAMPS • POTENTIOMETERS 
• H f COILS • RELAYS* RESISTORS 

• SWITCHES • SEMICONDUCTORS • SPEAKERS 

• TEST EQUIPMENT • TRANSFORMERS • TOOLS 

• WIRE M. CAiLE 

OVER IS, 000 OlfFEftENT ITEMS IN STOCK! 

• lain «*i Old** 0«<k • Ph»i* °r*d Moit 
P «* lr*a i-OOn «_[PJTJ Ord..i W*l<»»- 

*T»MS: CO 0: Viib. * Cglfllani Mahlid 
M«H>rCI< a iS4 OwNld* USA 

(DpiA Am«uaM. AkmIbU.1 i«nJ J^-OQ 



MOUSER ELECTRONICS 

U433 W00DSI0E AVE SANTEE Cfl 92071 
PHONE (619) 4492222 TWX 910-331-1175 
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the keyboard or inside running 
programs. The command syntax it- 
self is a curious carryover from the 
early days of telecommunications. 
All the commands have to be pre- 
fixed with the letters "AT" - just like 
the old Attention Codes from the 
era of teletypes and paper tape. 

Everything from the baud rate to 
the speaker volume can be set by 
using the AT commands and the 
settings you select will be written 
into the Smartmodem's RAM. If 
the command is issued correctly, 
the modem will let you know by 
printing "OK" on the screen. And 
if you fumble on the keyboard, the 
modem will let you know by re- 
sponding with the word "ERROR". 
In all, there are ten result codes 
that the modem can put on the 
screen. They range from letting 
you know if a dial tone is present 
on your line to whether or not the 
number you're calling is busy. 

Hayes has also included a series 
of commands for testing both the 
modem and your terminal. You 
can tell the modem to do a local 
loopback to test your equipment, 
or loop the TELCO lines to test the 
equipment on the other end. As 
always, you'll get an indication on 
the screen to let you know exactly 
what's going on. All those mes- 
sages not only make it easier to 
keep track of things; if you write 
your own modem software you'll 
find that they'll go a long way to- 
ward cutting down your program- 
ming time. 

Where's the DIP switch? 

Configuring the modem for a 
particular set of communication 
settings is easy. ASI the param- 
eters — baud rate, bit settings, how 
many rings to wait, etc. are stored 
in memory. How they're stored de- 
pends on whether you want them 
for just one session or decide to 



keep them permanently. As with 
most modems, temporary storage 
is done by keeping the configura- 
tion in RAM. Unlike other mod- 
ems, permanent storage does not 
involve setting any DIP switches! 

Hayes has replaced the dreaded 
DIP switches with non-volatile 
memory. Permanently configuring 
the modem involves nothing more 
than telling it what settings you 
want and then issuing a "write" 
command. That's all there is to it! 
As an added bonus, since the fac- 
tory default settings are in the 
modem's firmware, resetting it is 
only a matter of issuing another 
command. The idea of storing-sys- 
tem defaults in non-volatile mem- 
ory is a great idea and we'd be 
surprised if it didn't start to show 
up in other peripheral devices. 
Printers, for example, could for 
that approach. 

The Smartmodem 2400 is a 
stand-alone unit that's set up to 
accept a standard R5-232 con- 
nector, and a group of LED's on the 
front let you keep track of the 
modem's status. 

At the moment there aren't a lot 
of dial-up services that can sup- 
port 2400 baud, but that's the way it 
used to be when 1200 baud started 
to become popular. It's only a mat- 
ter of time. And while you're wait- 
ing for your favorite bulletin 
boards to upgrade to 2400 baud, 
there are still a lot of advantages to 
the Smartmodem 2400. It has 
every possible feature you could 
want in a modem and it's incredi- 
bly easy to use. 

The manual is well written, com- 
prehensive, and goes over every 
aspect of the modem in an easy-to- 
understand, step-by-step fashion. 
The Smartmodem 2400 has a 2 year 
warrantee that can be extended to 
4 years for a $75 charge. 

The modem has a retail price of 
$899. That may seem a bit steep, 
but don't forget that every time 
you communicate at 2400 baud, 
you're cutting your connect time 
charges in half (at least)! 

Hayes products have always 
been regarded as top-of-t he-line 
modems, and one look at the 
Smartmodem 2400 will tell you 
why. In everything from the pack- 
aging to the product, this modem 
will set industry standards for 
years to come. R-E 
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RCA Distributor and Special Products Division. 
Deptford, NJ 08096 



Iwatsu's Four Independent Channel Scope. 

There's 30 years of oscilloscope design 
and manufacturing experience behind the 
SS-5710-11 Series. Experience that translates 
to 27,000 hours MTBF. Four independent 
channels with no trace shift. A 3 year 
warranty. And that's just the beginning. 

Add up our features and you'll see no 
other scope measures up. 

The list starts with easy to read controls 
that make any Iwatsu scope, a pleasure 
to work with. 

Then there's features like excellent linearity 
for high-frequency measurement. A special 
jitterless circuit, making it easier to trigger 
signals. Independent A and B triggers for 
digital applications. Plus a guaranteed time 
difference between channels. 



More reasons for choosing Iwatsu. 

• 20 kV 6" CRT with auto focus 

• Maximum sweep speed of 2ns 

• Separate intensity controls for A & B sweep 

• Wide operating temperature range from 
-10°Cto50°C 

• SS-5711C includes an optional counter/timer 

• SS-5711D comes with DMM and counter/timer 

• 60MHz Model SS-5710 is our 4-channel 
scope. ..just $1,245 including probes, front cover 
and pouch 

• SS-5710 is also available with optional 
counter/timer as well as DMM 
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HERE'S A FACE 
ANY ENGINEER COULD LOVE. 




SS-5711 4-lndependent Channel 100 MHz Scope including probes, pouch, and front cover: $1,635. 



IWATSU INSTRUMENTS INC. 

® 430 COMMERCE BOULEVARD, CARLSTADT, NJ 07072 PHONE: (201) 935-5220, TWX: 710-989-0255 
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THE PHRASE "SEEING IN THE DARK" 

is a misleading one. With the possi- 
ble exception of mystics and mu- 
tants, when the lights go out, we all 
walk into walls. Being able to see in 
the dark all depends on what you 
mean by "dark. " The human eye is 
only sensitive to a very narrow band 
of the electromagnetic spectrum, as 
shown in Fig. 1 . Figure 2 shows the 
eye's relative sensitivity to wave- 
lengths in that narrow band. 

The infrared portion of the elec- 
tromagnetic spectrum is just below 
visible light and extends from about 
700 to well past 10,000 milli- 
microns. The human eye is nor- 
mally insensitive to electromag- 
netic radiation in that region. In 
order to produce a visible image 
using infrared light, then, we need 
a device that's both sensitive to in- 
frared and able to translate an in- 
frared image into one that the 
human eye can see. One such de- 
vice is the RCA 6032 image con- 
verter tube, and that tube is the 
heart of the infrared viewer that 
we'll show you how to build. 

The 6032 can be thought of as 
being divided into two parts. The 
front end is a photosensitive cath- 
ode that responds to infrared radia- 
tion in the range of 500 to 1200 
millimicrons. Whatever image is 
focused on the cathode is reversed 
left-to-right and passed on to the 
second part of the tube. That is a 
small fluorescent screen on which 
the visible image is formed. Focus- 
ing the image on the screen is done 
electrostatically — a voltage is applied to 
the focus ring at the tube's center and 
controls the convergence and divergence 
of the electrons being aimed at the 
screen's phosphor. That is similar to the 
way the electron gun is focused in a televi- 
sion set. 

Building the viewer 

The schematic of our viewer is shown 
in Fig. 3. As you can see, the circuit's 
only job is to produce the voltages that the 
image converter tube needs to operate. 
Before we start talking about how the cir- 
cuit works and what's needed to actually 
build it, there are two things that have to 
be said. 

CAUTION! The tube needs about 
12,000 volts to operate, and 12,000 volts 
is a very serious amount of voltage! Be- 
cause of that, the utmost care must be 
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observed when working with this cir- 
cuit. Any carelessness is dangerous, 
and could very possibly be fatal. BE 
VERY, VERY CAREFUL! 

That caution should be taken seriously, 
even though the circuit is powered by a 9- 
volt battery. That's because our power 
supply is capable of producing as much as 
15,000 volts from a fresh battery. Also, 
although the tube only needs a handful of 
microamps to operate, the supply can pro- 
duce over 200 microamps. There's a 
world of difference between 200 micro- 
amps at 10 volts and 200 microamps at 
15,000 volts! Once again, 15,000 volts 
can be lethal, even if the current is negligi- 
ble. Be careful! 

Secondly, the tube itself is made of 
glass and, just as any other type of elec- 
tronic tube, it contains a vacuum. Al- 
though the glass is thick and the tube is 



strong, the tube will implode if 
punctured. Now, flying glass from 
such an occurence is bad enough, 
but the phosphor on the screen can 
do you a lot of damage if it gets into 
a cut. To avoid any problems, han- 
dle the tube carefully and when you 
solder the high-voltage leads on the 
tube, make sure the iron is in con- 
tact with the tube for as short a time 
as possible. Tin the wire ahead of 
time and never — repeat, never — 
solder near the tube's glass seals. 

Keeping those warnings in mind , 
let's take a look at the circuit. 

The first stage of the power sup- 
ply is an oscillator formed basically 
by Ql, Q2, and part of the primary 
of Tl. Resistor Rl keeps the circuit 
unbalanced so that oscillation will 
start when power is first applied. 
The, base current for the transistors 
is produced by induction in Tl and 
is limited by R2. The switching ac- 
tion of the transistors causes the 
induced voltage in Tl to switch po- 
larity and that alternatively turns on 
Ql and Q2 in turn. The two diodes, 
Dl and D2, are steering diodes for 
the base current. 

When SI is closed, current flows 
through Rl and Tl. The base drive 
for the transistors comes from Tl's 
stand-alone winding. Because the 
two transistors are being driven out 
of phase, the circuit begins to oscil- 
late. That causes an induced volt- 
age to appear across Tl 's second- 
ary. How great that voltage will be 
depends on how much voltage is 
available from the battery. Assum- 
ing that the battery is between 7 and 9 
volts, the induced voltage on Tl 's second- 
ary will be between 200 and 300 volts. 

That voltage is rectified by the full- 
wave bridge made from diodes D3 to D6. 
Capacitor C2 is charged through D7 and 
R3, setting the stage for the next part of 
the circuit's operation. Transistor Q3 is 
the center of a timing circuit with an R-C 
constant determined by the values of R6, 
R7, and C3. The 15-microsecond pulse 
produced by that part of the circuit fires 
SCR], and causes C2 to discharge, induc- 
ing a high-voltage pulse in the secondary 
of T2. That voltage is rectified by D9. 

The voltage produced by the discharge 
of C2 is boosted by the inductance of T2's 
primary and that negative overshoot 
causes the SCR to turn off. As soon as the 
SCR turns off, the whole process starts all 
over again. 
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The image-converter tube requires a 
high voltage in order 10 focus the image on 
the fluorescent screen. That voltage is ap- 
plied via a voltage-dividercircuit made up 
cfR8 and R9. 'Don't forget that by the 
time power gets up to the lube, we're 
talking about some 12,000 volts at fairly 
high peak-current values. The values for 
those two resistors are extremely high be- 
cause only flea power is needed at the 
focus ring of the tube. Excessive current 
can destroy the lube, so the resistor values 
are probably higher than you've ever seen 
before. 

Getting the tube to produce a sharp 
image is a matter of providing the right 
voltage at the focusing ring. The value of 
2Q00 megohms forR9 can be considered a 
linal value, but the voltage will have to be 
adjusted by daisy-chaining resistors to- 
gether to form R8. A value of 200 
megohms is a good starling point; the 
optimum value, which varies from tube to 
tube, will be within 157c of that. 

If the operation of the power supply 
seems familiar to you, it's probably be- 
cause the same basic principles are used in 
the design of most automobile capacitive 
discharge systems. The same sort of 
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ISIBUE LIGHT takes up only a small 



slice of the electromagnetic spectrum. 
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400 450 500 550 600 650 700 
WAVELENGTH (MILLIMICRONS) 
FIG. 2— THE EYE IS most sensitive to light in the 
range of 550 millimicrons. 



TO 603: 
IMAGE TUBE 
(SEE TEXT) 




FIG, 3— THIS POWER SUPPLY can produce up to 15,000 volts from a single 9-volt nickel-cadmium 
battery. 




-C3- — R7- ■ 
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FIG. 4— IF YOU CHOOSE TO use a PC board, this parts-placement diagram should be followed. 



pulsed high voltage is needed to make the 
spark plugs fire. And if you've ever fooled 
around under the hood of a car, you know 
that you can be knocked over backward by 
the juice at the plugs. Once again: BE 
CAREFUL WHEN YOU ARE WORK- 
ING WITH THE HIGH VOLTAGES 
INVOLVED IN THIS PROJECT. 

Construction 

Building the circuit for the infrared 
viewer is relatively straightforward and 
can be done on either a perfboard or PC 
board. We recommend using a PC board: 
an appropriate pattern is provided in our 
"PC Service" section, on page 78, and 
the corresponding parts-placement di- 
agram in Fig. 4. 

Whatever method you choose, because 
we're dealing with high voltages, there- 
are several considerations that are dif- 
ferent from a low-voltage circuit: 



• All solder joints must be clean and 
shiny. Because of the voltages involved, 
anything less than a perfect joint will 
cause arcing. 

• Leads must be absolutely cut as short as 
possible. 

• All the components on the board, and 
especially those that follow Tl, should be 
locked in position with paraffin, varnish, 
or high-voltage putty. 

The first step is to mount and solder the 
components onto the board. Do not. 
however, mount the high-voltage portion 
of the circuit (T2 and the circuitry on the 
secondary side of that transformer). Be- 
fore building that part of the circuit, you 
need to verify that the balance of the proj- 
ect is operating correctly. When you 
mount the components on the board, pay 
attention to the polarities of the diodes and 
capacitors. Make sure that the transistors 
are correctly oriented and the transformer 
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leads are properly identified. Do your sol- 
dering only when you're sure that every- 
thing is correct. 

The next step is to verify that everything 
to this point is operating correctly. Con- 
nect the leads from an ohm meter to the 
battery clips and press SI. That is an easy 
way to make sure you don't have a short 
across the power supply. If that checks out 
fine, connect the power leads to a 6-volt 
supply and measure D7's anode voltage. 
You should see about 175 volts there, and 
the drain on the 6-volt supply should be no 
more than 75 in A. Be very caurious when 
you're taking those measurements. It may 
seem that 175 volts is a long way from 
15,000 volts, but that voltage can still do a 
bit of damage. 

Once everything checks out, you can 
mount and wire the rest of the circuit. If 
you don't get the proper readings, check 
your connections on the board again. The 
circuit is simple enough for you to be able 
to find your mistake without too much 
irritation. 

Take the high -voltage leads and tape 
them down so that they're about a quarter 
of an inch apart. Connect the circuit to the 
6-volt source again and you should see 
sparking at the output. You have to adjust 
R6 for the minimum spark rate. If you 
watch the current draw, you should see it 
drop as the sparking rate is reduced. 

Once again a word of caution . Anytime 
you're adjusting a circuit that produces 
high voltage, you want to be absolutely 
sure to isolate yourself from the board. 
That means that a metal-bladed screw- 
driver, or anything else metal, for that 
matter, to make adjustments is a definite 
no-no. And contrary to popular belief, 
you don't want to use a wooden anything 
either. High voltages do weird things and 
that includes traveling through anything 
that is even the least bit conductive. Wood 
is porous, can absorb moisture from the 
air; the result can very well be you lying 
on the floor! 

Once you've finished assembling the 
high voltage supply and you're sure it 
works, you're ready to tackle the image 
converter tube. But just as there was for 
the power supply, there are some precau- 
tions to keep in mind for this part of the 
assembly as well. 

• When you're soldering connections to 
the various rings on the tube, do it as 
quickly as possible. Tin the wires before 
you solder the connections. If you apply 
too much heal for too long, you'll destroy 
the glass-to-metal seals on the tube. 

• The tube is made of glass and contains 
a vacuum. The weakest points on the tube 
are at the small areas where the glass was 
sealed after the tube was assembled. Keep 
your iron and any solder away from the 
glass in general and those seals in par- 
ticular. The glass can implode and the 
phosphor coating on the screen can cause 
you a great deal of trouble. 




FIG. 5— SEVERAL RESISTORS will need to be daisy-chained to obtain the value needed for RB. 



With those precautions in mind, solder 
R9 between the focus ring and the ring 
surrounding the fluorescent screen. Once 
you've done that, solder short pieces of 
wire to the ring surrounding the objective 
end of the tube and another point on the 
focus ring. Temporarily connect R8 
across those pieces of wire as well as the 
high voltage leads from the power supply. 
Make sure that the lead coming from trie 
D9-C4 junction on the power supply 
board is connected to the R8/objective 
end of the imaging tube and the other lead 
is connected both to ground on the board 
and the R 9/ eyepiece end of the tube. 

When you've made sure that everything 
is hooked up properly, apply power to the 
circuit and you should see the phosphor at 
the eyepiece end of the tube glow with a 
green light. Turn off the power and fasten 
a piece of window screening Hush against 
the objective end of the tube. Re -apply 
power and you should see an image of the 
screening on the phosphor screen. Your 
next step is to adjust the value of R8 to 
make the image as sharp as possible. 
Varying the voltage at the focusing ring 
changes the electrostatic focus of the 
tube. You'll have to experiment with a 
number of resistor combinations to find 
the value that produces the sharpest focus. 
As we said before, 200 megohms is the 
nominal value and the correct value for 
your tube is probably within plus or minus 
15 percent of that. 

Once you've daisy chained the resistors 
together and soldered them to the imaging 
tube (see Fig. 5), you have only one more 
final test to do before you can call it a 
wrap. Turn out the lights and apply power 
to the circuit again. What you're looking 
for here is evidence of high voltage leaks. 
Those will show up as small sparks or 
"corona." Note the places where they 



show up and turn the power off. Wait a 
second or so for the circuit to discharge, 
then insulate those areas with high-volt- 
age putty. 

Believe it or not, once you've made 
sure that the focus is as sharp as you can 
make it, (or is at least acceptable to you), 
and there's no evidence of corona, the 
project is completed. 

Now we come to the question of the 
case. You need a focusing lens in front of 
the tube and a viewing lens at the rear. In 
order for the front lens to focus a sharp 
image on the tube's objective, both the 
tube and the lens have to be on the same 
axis. And the same conditions apply to the 

MEASURING WAVELENGTH 

Whenever you're talking about the elec- 
tromagnetic spectrum, some confusion 
can arise over the units used to refer to the 
wavelength of the radiation. 

As you move up the spectrum from DC 
toward daylight, the frequency of the radi- 
ation will increase and the wavelength will 
decrease. Those two measurements are 
related by "c," the speed of light through: \ 

= K(//c) 
where k is the wavelength, f is the frequen- 
cy in Hertz, c is the speed of light, and K is 
a constant determined by the medium 
through which the radiation is travelling. 

Although you can refer to the wave- 
length in meters, by the time you get up to 
the visible part of the spectrum, the wave- 
lengths are pretty small. Green light, for 
example, has a wavelength of about 550 
x 10r 9 meters. The two most common 
units of measurement for the upper 
reaches of the spectrum are the milli- 
micron (10- 9 meters) and the Angstrom 
(1Ch'° meters). The latter is named after 
the 19th-century Swedish physicist A. J. 
Angstrom. 
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FLASHLIGHT 



PARTS LIST 



FIG. 6— THOUGH THE CASE is not critical, here is one that works well. The flashlight at the top is fitted 
with an infrared filter for use as a source of infrared light. 



viewing lens at the rear. The easiest solu- 
tion to the problem is to use a piece of 
tubing to hold the whole assembly. PVC 
tubing is perfect for that puipose. 

A length of 2!^-inch diameter PVC will 
hold the imaging tube if you shim the ends 
with 2-ys-inch tubing. The same 2 5 /*-mch 
tubing can also be used to mount the front 
and rear lenses. Use set screws to hold the 
2-Vti-inch tubes inside the main PVC en- 
closure. 

One appropriate case is shown in Fig. 
6. The optics in that unit are encased as 
just described. The PVC handle contains 
the power supply board and the battery. 
Once the board is mounted, cut a hole out 
over SI so that it can be conveniently- 
pressed. To prevent accidental contact 
with the board, slide a flexible rubber 
sheath (a section from on old bicycle tire 
inner lube will do) over the handle so that 
the hole is covered. 

Note that there is nothing critical about 
the case. When designing and building a 
case for your unit, the only precaution is 
to make sure that no extraneous light can 
leak inside the tube, because that will 
degrade the quality of the image. Black 
tape or putty can take care of any light 
leaks. 

Once you have the viewer assembled, 
you're ready to explore the world of in- 



frared light. It's interesting, and somehow 
reassuring, to watch a television remote 
control. Yes, they really do put out bright 
flashes of previously invisible infrared. If 
you put an infrared filter in Front of a 
flashlight, you'll be able to see in the dark 
by using the flashlight and peering 
ihrough the viewer. (You'll note that the 
unit shown has such a flashlight mounted 
on it. That flashlight serves as an infrared 
light source. Also note that once the in- 
frared filter is in place; the light emitted by 
the flashlight can not be seen by the naked 
eye.) Deep infrared filters are expensive 
but a piece of unexposed but developed 
Kodachrome will do almost as well. Use 
the ends that come back in the box along 
with your developed slides. 

Infrared energy is also produced by 
heat. You can prove that by getting a 
steam iron nice and hot and putting it next 
to a piece of newspaper. Turn out the 
lights, look through the viewer, and you'll 
be able to read by the heat of the iron. 

As to the quality of the image you see 
using the viewer, there are two limiting 
factors. Those are the "brightness" of the 
infrared source, and the quality of ihe 
optics used. 

Turning (irst to the brightness of the 
source, the unit shown uses a common 
flashlight as described. That should be 



All resistors Vt watt, 10% unless noted 

R1— 10,000 ohms 

R2—100Q ohms 

R3— 4700 ohms 

R4, R5— 100 ohms 

R6— 100.000 ohms, potentiometer 

R7— 2200 ohms 

R8 — 200 megohms, see text 

R9— 2000 megohms, see text 

Capacitors 

C1— 10u.F, 25 volts, electrolytic 

C2— 1 u.F, 400 volts, electrolytic 

C3— VF, 25 volts, electrolytic 

C4 — .001 u-F, 15 kV. ceramic 

Semiconductors 

Q1, Q2—2N2222 NPN transistor 

Q3— 2N2646 FET transistor 

D1, D2— 1N4002 

D3-D8—1N4007 

D9— MX200EP. 20-kV diode 

SCR1— C107D 

Other components 

B1— 9-volt nickel cadmium battery 

S1 — SPST, momentary pushbutton, nor- 
mally open 

T1— 12 to 400 volts, 10kHz switching 
transformer 

T2— 11 kV pulse transformer 400-volt pri- 
mary 

Miscellaneous: 6032 image tube (RCA), 

PC board, PVC tubing for case, focusing 

and viewing lenses, battery clip, flashlight, 

wire, solder, etc. 

The following are available from Infor- 
mation Unlimited, PO Box 716, 
Amherst, NH 03031: Complete kit, in- 
cluding case and basic lenses, but 
minus the 6032 image tube, S99.50; 
6032 Image tube, S49.50; assembled 
and tested unit $199.50; power board 
kit $34.50; assembled power board, 
$49.40; T1 alone, $14.50; T2 alone, 
$15.50; 09 alone, $2.50; C4 alone, 
$3.00; optional 75mm teiephoto focus- 
ing lens with iris adjustment and C- 
mount, $125.00; optional 50mm wide- 
angle focusing lens with C-mount, 
$95.00. 



sufficient in most cases. If not, a brighter 
source of light can be substituted, as long 
as an infrared filter is used as outlined 
above. 

The optics (lenses) are much more crit- 
ical . The standard optics supplied wi th the 
kit offered by the source mentioned in the 
Parts List are adequate for most hobbyist 
applications. If you require images with 
more sharpness and clarity, however, you 
will need to use higher quality, and more 
expensive lenses. Such lenses are also 
available from the source given in the 
Pans List. 

The uses of infrared imaging are end- 
less and eye opening. If you want to find 
out more about the subject, Kodak pub- 
lishes a wonderful booklet called "Ap- 
plied Infra Red Phoiography. " Write to 
Kodak, Consumer Markets Division, 
Rochester, NY 14650. R-E 
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Hooking Up your VCR 

Hook-up that video recorder 

the right way, and get the most out of your home video system, 
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CARL LARON 

ASSOCIATE EDITOR 

SO, YOU FINALLY BROKE DOWN AND 

bought yourself a VCR. Now that it's 
home, uucrated, and set up on a stand, it 
is lime to hook it up to your antenna or 
cable system, and your TV. Sounds like a 
simple enough task, and maybe it is. 

But then again, maybe it is not. That's 
especially true when you are dealing with 
cable-TV setups. Unless a cable -TV set- 
up h wired correctly, you will lose one of 
the most attractive benefits of VCR 
ownership — the ability to watch one 
channel while recording another. 

Finally, keep in mind that the VCR has 
a built in RF modulator. That, in essence, 
is a miniature TV transmitter. Thus, if the 
VCR is hooked up incorrectly — that is, its 
output is connected directly to a TV an- 
te nna— the output may very well be 
broadcast to your neighbors. That, of 
course, is a violation of FCC rules. And, 
it might get your neighbors annoyed if 
they don't care for your choice in pro- 
gramming. 

In this article, we are going to show you 
the ins and outs of VCR hookups, ranging 
from the most simple to the very compli- 
cated. When we deal with cable hook- 
ups, both cable-ready and non-cable- 
ready, TV's and VCR's will be covered. 



□ 



Tools of the trade 

As with any other job, there are certain 
"tools" you will need to get things done 
right. In VCR hookups, those tools con- 
sist of the various cables, adapters, split- 
ters, and switches that an installation 
might call for. 

Figure 1 shows the two types of cable 
you might need. In Fig. l-ot, a length of 
75-ohm coax cable is shown; in Fig. ]-b, a 
length of 300-ohm twin-lead is shown. 

The coax is used to connect the VCR's 
75-ohm VHF output terminal to the set. 
While most newer sets are provided with a 
75-ohm cable input (F- connector), many 
still use the familiar 300-ohm. two screw- 
terminal inputs, for use with twin lead. In 
such cases, the coax must be terminated 
with a 75-ohm-to- 300-ohm adaptor, such 
as the one shown in Fig. 2. 

Most VCR's use 300-ohm two screw- 
terminal outputs for the UHF-out connec- 
tion. As such, it is most convenient to use 
standard twin lead to route a UHF signal 
from the VCR to the TV. 

For the most part, twin lead is also used 
as the lead-in wire from the antenna to the 
set. To adapt the twin lead for connection 
to a VCR's 75-ohm input, a 300-ohm- 







FIG. 1— TWO TYPES OF CABLE might be used in 
a home video setup. Those are 75-ohm coaxial 
cable, shown in a, or 300-ohm "twin-lead", 
shown in b. 
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FIG. 2— A 75-OHM-7O-300-OHM matching trans- 
former or adaptor is used to connect a coaxial 
cable to the antenna input terminals at the back 
of a TV set. 




FIG. 3— IF YOUR ANTENNA uses a twin-lead 
down-lead, a 3 00 -ohm -to -75- ohm adaptor is 
used to connect the down-lead to the VCR's 75- 
onm antenna input terminal. 




FIG. 4— AN ANTENNA BLOCK Is used to splice 
two lengths of twin-lead together, 




FIG. 5— A SIGNAL SPLITTER is used to send a 
signal to two different devices. 

to-75-ohm matching transformer, such as 
the one shown in Fig. 3, is needed. Note 
that some installations use 75-ohm coax 
for the down-lead. In those set ups, no 
adaptor is needed. 

There are a few other pieces of equip- 
ment that, in many cases, will prove valu- 
able. Figure 4 shows an antenna block, (t 
is used to splice two lengths of twin lead 
together. Figure 5 shows a splitter. That 
device is used to "split" a signal so that it 
can be fed to more than one device. And, 
finally, Fig. 6 shows an A/B switch. That 
is a two-position switch, used with 75- 
ohm coax. It is used to select between two 
signals or two devices. 

And now on to the installations ! 




FIG. 6— AN A.B SWITCH is used to select be- 
tween two different signal sources. 



A simple start 

Figure 7 shows just about the most 
basic of our VCR installations. It involves 
simply an antenna with a 75-ohm coax 
down-lead, a VCR, and a TV set. The 
down -lead is connected to the antenna- 
input terminal on the VCR. A length of 
75-ohm coax is run from the VCR's VHF 
output to the TV's VHF input. If the TV 
does not have a 75-ohm coax VHF input, 
a 75-ohm-to 300 -ohm transformer must 
be used between the cable and the set. 

If your antenna uses a twin-lead down- 
lead, the down-lead must be terminated in 
a 300-ohm-to- 75-ohm adaptor before it is 
connected to the VCR, For UHF recep- 
tion, the twin-lead down-lead from the 
antenna is attached to the UHF input ter- 
minals on the VCR and a length of twin 
lead is run between the VCR's UHF out- 
put terminals and the TV's UHF input. 

Cable installations 

In the balance of this article, we'll turn 
our attention to the various cable installa- 
tions that you might run into. 



In cable installations, it is important to 
consider whether or not the set involved is 
"cable ready," and whether or not there 
are any premium channels (in cable-TV 
terminology, premium is another word for 
scrambled). Keep in mind that cable- 
ready sets are not capable of descrambling 
the premium services. For that you need a 
cable-company supplied descrambler, 
which is usually integrated with a con- 
version box. Cable-ready sets are good for 
viewing unscrambled services, and are 
handy to have in some of the more com- 
plex cable installations; that's because, as 
we'll soon see. they eliminate the need for 
a second conversion box. 

As you might have gathered from the 
foregoing, descramblers and converters 
are not the same thing. Let's see what 
each is, and how ihey differ. 

Early cable systems were capable of 
only supplying 12 channels of program- 
ming. That's because a standard television 
tuner is capable of receiving only 12 dis- 
crete frequencies in the 54-300 MHz 
VHF band. Granted, if UHF frequencies 
were used, an additional 68 channels of 
programming might be available. But, 
due to the high line losses at those fre- 
quencies (remember, it is cable TV we are 
talking about here), the use of UHF was 
impractical. In fact, if a cable system 
wanted to provide a UHF-TV station, it 
would have to downconvert the signal and 
send it out over the cable system on a VHF 
channel. 

To add more channels of programming, 
cable operators resorted to the use of a 
converter box. A converter box is essen- 
tially an external tuner. It allows the selec- 
tion of the frequencies "between" the 
channels. The selected frequency is then 
converted to a single VHF channel (usu- 
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FIG. 7— CONNECTING AN OUTDOOR antenna to your home video system. This installation Is among 
the most basic. 
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FIG. 8— CONNECTING A CABLE-TV FEED to your home video system. With this setup, you can only 
record and view the same scrambled or unscrambled signal. 

ally either Channel 3 or 4) and fed by the 
converter to the set. Cable- ready sets are 
made "cable-ready" by using a tuner of 
the type found in cable converter-boxes. 

Thus, essentially, a converter is a tuner 
that allows you to receive frequencies that 
are not available using a standard TV 
tuner. If the signal on a particular frequen- 
cy is scrambled, the output of the convert- 
er will also be scrambled. That is, unless 
it is first fed to a descrambler. 

Cable companies use many different 
scrambling/descrambling schemes, and 
for more information on them, you might 
want to refer to "Cable-TV Descram- 
bling" in the February 1984 issue of Ra- 
dio-Electronics. For our purposes, the 
descrambling scheme used is not impor- 
tant, just its result — the delivery of a nor- 
mal, unscrambled TV signal to your set. 
For the installations discussed below, we 
will assume that the converter box in your 
cable-TV setup incorporates an appropri- 
ate descrambler. 

Figure 8 shows the simplest cable in- 
stallation; it allows an owner of a non- 
cable-rcady set to view and record the 
same scrambled or unscrambled cable 
channel. (Note that 75-ohm coax is used 
throughout the installation. The cable sig- 
nal is delivered from the cable output via 
that type of feed also. If your TV set does 
not have a 75-ohm input, you will need a 
7 5- ohm -to- 3 00- ohm adaptor. In all of the 
following installations, it will be assumed 
that coax is used, and that the lead to the 
TV is terminated properly.) 

That installation robs you of one of the 
best features of a VCR — the ability to 
view one channel and record another. To 
do that, you need a more complex installa- 
tion. 

Owners of non-cable-ready sets may 
want to consider the installation shown in 
Fig. 9. That installation allows you to rec- 
ord one scrambled or unscrambled chan- 
nel while watching another. 

Let's trace that installation out. The sig- 
nal from the cable system is fed into a two- 
way splitter. Each output of the splitter is 
fed into a separate converter box. The 



lect the channel to be recorded on that 
box. Finally, set the A/B switch to a and 
turn the TV selector to the output channel 
of the VCR (once again, that's most likely 
to be either Channel 3 or 4). 

After you are sure that the desired chan- 
nel is recording, you can switch the VCR 
output away from the set and view another 
channel via converter box 2. To do that, 
set the A/B switch to b. Then set the TV's 
channel selector to the output channel of 
converter box 2, and select the channel 
to be viewed on that converter. 

Owners of cable -ready sets can elimi- 
nate one of the converter boxes used in the 
previous installation. That's possible be- 
cause the cable-ready feature of the set 
allows you to view an unscrambled signal 
without the need for additional elec- 
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FIG. 9 — TO RECORD ONE CHANNEL while viewing another, two cable-converter boxes are required, in 
this setup, the channels to be viewed may be either scrambled or unscrambled. 
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FIG. 1 — A C AB L E- R E AD Y V C R , w hen u sed with a ca b I e-ready T V set, lets you treat th e i n co m i n g c a b le 
signal as if it were an over-the-air one. 



output from one box, labeled converter 
box i in Fig. 9, is fed into the VHF input 
on the VCR. From the VCR, the signal is 
fed to the TV through the a side of an A/B 
switch. The output of the second box, 
labeled converter box :, is fed, via the b 
side of the A/B switch, to the set. 

To record a scrambled or unscrambled 
channel, first set the output of the convert- 
er boxes to different channels (usually a 
choice of either Channel 3 or Channel 4 
output is provided). Then set the channel 
selector on the VCR to the output channel 
selected for converter box i. Next, se- 



tronics. The required setup differs from 
the one in Fig, 9 only in that the converter 
box located between the splitter and the 
TV (via the A/B switch) has been re- 
moved. 

Cable-ready VCR's 

In addition to cable-ready sets, many of 
the VCR's now on the market also feature 
cable-ready tuners. The following exam- 
ples show some typical installations using 
that type of VCR. 

If you do not wish to receive or record 
scrambled channels, a cable-ready VCR, 
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when used in tandem with a cable-ready 
TV set, can eliminate the need for a con- 
verter box altogether. Such an installation 
is shown in Fig. 10. If the TV set is not 
cable- ready, a converter box must also be 



installed between the VCR and the set. 

That setup allows you to treat the cable 
signal just as you would an over- the -air 
one. In other words, all of the VCR's 
features, such as programability (the fea- 
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FIG. 11 — THIS SETUP lets you record an unscrambled channel while viewing another scrambled or 
unscrambled channel. 
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FIG. 12 — THIS SETUP allows an owner of a cable-ready VCR and a non-cable-ready set to record and 
view the same scrambled channel, or to record an unscrambled channel while viewing a different 
scrambled or unscrambled channel. 



ture that allows a VCR to be preset to 
record one or more programs at some fu- 
ture time and date) and the ability to watch 
one channel while recording another, are 
retained. In fact, that setup is the only one 
that allows the VCR to retain its pro- 
gramability when used with a cable feed. 

As should be obvious by now, if you 
wish to record a scrambled channel, a 
de sera in bled signal must be provided to 
the VCR. That means placing the convert- 
er box just before the VCR input, as 
shown in Fig. II. That setup, which is 
intended for use with a cable-ready VCR 
and set, will allow you to record and view 
the same scrambled channel, or record 
one unscrambled channel while viewing 
another. 

Our last example deals with a cable- 
ready VCR and a non-cable-ready TV set. 
That installation, shown in Fig. 12, allows 
you to record and view the same 
scrambled channel, or to record an un- 
scrambled channel while viewing a dif- 
ferent channel that is either scrambled or 
unscrambled. 

Let's trace that installation through. 
The cable input is first fed to sputter i. 
One output of that splitter is fed to the 
VCR via a/b switch i. The other output 
of the splitter is fed to a converter box. 
The output of the converter box is fed to 
splitter 2. One output of that splitter is 
fed to the VCR via a/b switch i , while the 
other output is fed to the TV set via a/b 
switch 2. The output of the VCR also is 
fed to the set via a/b switch 2. 

To record and view the same scrambled 
channel , first set a/b switch i to b and a/b 
switch 2 to a. Then, select the channel to 
be recorded and watched on the converter 
box, set the VCR to receive the output 
channel of the converter box, and set the 
TV to receive the VCR's output channel , 

To record an unscrambled channel 
while watching another channel that is 
either scrambled or unscrambled, set both 
A/B switches to a. Select the channel to 
be recorded using the VCR's tuner. Once 
you've verified that the proper channel 
has been selected by monitoring it on the 
TV, set the VCR to record and set a/b 
switch 2 to b. Set the TV to the output 
channel of the converter box and use that 
box to select the channel to be viewed. 

There are, of course, many other ways 
to hook up a VCR system. But the ones 
we've shown here are among the simplest. 
Remember that it is best to use as few 
switches, splitters, and other devices as 
possible in an installation. That's because 
each device will cause some, albeit mini- 
mal, picture degradation due to their in- 
sertion losses. Also, the fewer the 
switches, splitters, or other devices in a 
circuit, the fewer the sites for potential 
problems. Finally, use good-quality com- 
ponents. For instance, a switch with poor 
isolation is good for little aside from pro- 
ducing headaches. R-E 
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All About 
ELECTRIC SHOCK 



All about electrical shock, 
and how it can affect your body. 



RAY FISH, Ph.D., M,D. 




MOST OF US ARE FAMILIAR WITH THE 

effects of a mild electric shock — the sharp 
sting, the tingling sensation. The effects 
of a severe electric shock, however, can be 
much more devastating, even fatal. In this 
article, we are going to take a look at 
electric shock, and how it does its 
damage. 

All about shock 

Put quite simply, electric shock is the 
passage of a current through the body. The 
human body, as shown in Fig. 1, can be 
modeled as a network of resistances. Sim- 
ply touching a voltage source is not suffi- 
cient to cause a shock (see Fig. 2-d). 
That's because, no circuit is completed. 
For current to flow, another part of the 
resistance network that is the body must 
be in contact with a ground or a different 
voltage level (see Fig. 2-h). 

To understand more about the effects of 
shock, it is sometimes more useful to con- 
struct more detailed models of the body. 
Consider the model of an arm shown in 
Fig. 3. An electric shock that is applied 
between the hand (R SK in-i) and tne 
elbow (R SK | N _ 2 ) must pass through three 
separate resistances. That's because, in 
addition to the resistance presented by the 
forearm, R FA , the skin surface at the hand 
and the elbow also resist current flow. And 
even more complex electrical models of 
the body are often made. In those models, 
the body is broken down into more sepa- 
rate parts. The parallel resistances of 
bone, blood vessels, nerves, and other 
tissues are modeled by additional re- 
sistors. The different ways that high-fre- 
quency currents are passed through 
various tissues can be modeled by using 
capacitors and inductors. For our pur- 



poses, however, the simple models we've 
shown you thus far are sufficient 

The resistance to current flow at the 
skin surface depends on a number of fac- 
tors. The area of contact is important. A 
flat piece of metal held against the skin 
will affect the resistance; pushing harder 
lowers the resistance. You can prove that 
to yourself by holding onto the leads from 
an ohm meter. Holding them loosely will 
yield a reading of about 50,000 ohms; 
holding them more tightly will yield a 
reading of 10,000 ohms. 

The surface of the skin is dry compared 
to lower layers, which causes it to offer a 
higher resistance. In order to reduce skin 
resistance, the top dry layer can be par- 
tially rubbed off with little discomfort. 




FIG. 1— A PERSON CAN be modeled as a net- 
work of resistances. 



The skin surface can also be made more 
conductive by moistening it with water. 
Electrolyte solutions (such as sweat) are 
more effective than water in lowering skin 
resistance. 

Those facts are taken into account when 
designing and using cardiac monitors and 
defibrillators. Some pre-packaged elec- 
trodes have an abrasive area that can be 
rubbed on the skin before the electrode is 
applied. The electrode has a relatively 
large (one square centimeter) surface 
area, which is covered by an electrolyte- 
containing electrode jelly. 

Defibrillator paddles (a defibrillator is 
shown in Fig. 4) are used to deliver strong 
shocks that change the heart rhythm (For 
more about defibrillators and what they 
do, see the August 1 984 issue of Radio- 
Electronics). The paddle surface area is 
roughly 50 square centimeters. Medical 
personnel are taught to apply about 20 
pounds of force on each paddle when de- 
fibrillating (trying to apply more pressure 
than that causes some people to lose their 
balance). 

Electrolyte-containing electrode jelly 
or saline -soaked pads are used to a make 
uniform electrical connection between 
each paddle and the skin. Saline pads have 
the advantage of not leaving a slippery 
surface that makes chest compressions 
(CPR) difficult. The jelly may also coat 
the chest between the electrodes, giving 
an unwanted current path. Alcohol- 
soaked pads are not used because they 
might ignite. If no conductive medium is 
placed between the paddles and the chest 
wall, a spark and burns may occur. Even 
so, chest-wall burns sometimes occur 
even when proper defibrillation tech- 
niques and equipment are used. 



> 
c 
o 
c 
en 
-H 



57 



c/) 
O 

o 

c: 
t- 
o 

LU 
_l 
LU 

6 

< 
CC 





FIG. 2— MERELY TOUCHING a voltage source is 
not sufficient to cause shock. But when a per- 
son comes in contact with two voltage sources 
of different levels (such as 120 volts and 
ground), a circuit is completed and current 
flows. 



The effects of electrical shock 

As you might expect with current flow- 
ing through a resistance, electrical shock 
causes the heating of tissues. Electrical 
shock heats body tissues in several ways. 
A high voltage can give flash burns due to 
arcing of current through the air to the 
body. The arcing may even cause your 
clothing to catch on fire. In either case you 
end up with a burn. 

More commonly, heat is caused by the 
flow of current through the resistance of 
bodily tissues. Bums of tissues by elec- 
trical current itself often give painless 
round or oval gray areas with surrounding 
redness. 

The heat delivered to each area of tissue 
depends on the current flowing in that area 



and the resistance at that point. In some 
applications, such as defibrillation, a cer- 
tain amount of current must be delivered. 
A large paddle area spreads the current 
over a surface area sufficiently large that 
skin burns are usually avoided (though, as 
noted above, not always). 

With uncontrolled shock, bums can be 
significant. Temperatures up to 3000 de- 
grees Centigrade may be generated. 
Much of the tissue damage with electrical 
burns is often under the skin. As such, 
many major electrical burns look decep- 
tively minor at first. Deep injury to mus- 
cle and blood vessels is much more 
common than with other types of bums 
(such as those due to hot water and fires). 

In addition to burns, electrical shock 
can have many other effects. Let's look at 
some of them next. 

Contact with alternating (but not direct) 
current can cause a sustained contraction 
of muscles. That can prevent the victim 
from releasing the source of voltage, caus- 
ing the damage to the body to be much 
more severe. 

Electrical shock can cause death within 
minutes by stopping breathing or the beat- 
ing of the heart. Breathing can be stopped 
by current passing through the respiratory 
centers of the brain. Electrical current 
passing through the heart itself can disrupt 
the heart's normal beating pattern. With 
severe shocks, such as those caused by 
lightning, the heart's electrical activity 
may cease altogether. 

In cases where heart activity has been 
disrupted by an electrical shock, CPR 
should be performed to keep the brain 
from dying. When CPR has been per- 
formed, there have been reports of victims 
recovering after even hours of no spon- 
taneous heart or respiratory activity. 





FIG. 3— WHEN A SHOCK is received between 
the hand and the elbow, resistance Is offered by 
the skin at both the hand and the elbow, as well 
as by the arm itself. 



FIG. 4— A DEFIBRILLATOR uses electrical 
shock to restore a heartbeat to normal. 

The nervous system can be directly af- 
fected by electrical shock. Paralysis, am- 
nesia, and other conditions all can result 
from nerve damage. 

Kidney damage can occur if an electric 
current passes through that organ. Kidney 
damage can also occur if that organ is 
blocked by large amounts of a chemical 
(called mycoglobin) that is released from 
muscle cells that are damaged by the pas- 
sage of an electrical current. 

finally, large and small blood vessels 
may bleed or develop clots after electrical 
shock. That can lead to deeper and more 
extensive tissue damage than is apparent 
on initial inspection. 

Lightning 

Lightning produces all of the above 
effects, and more. A person hit directly by 
lightning will, in all likelihood, be killed 
immediately. People who have been "hit 
by lightning 7 ' and have survived, are 
those who were fortunate enough to be 
victims only of a near miss. They were 
merely close enough to the lightning to 
receive severe electrical shocks. 

If lightning hits a tree (or other object in 
the ground), a voltage gradient leading 
from the tree will exist along the ground. 
A cow standing facing the tree will receive 
more voltage between its legs than a cow 
standing with its side to the tree. People 
lying on the ground may develop burns on 
areas of the skin that were in contact with 
the ground. If the burns are not severe, 
they may resemble light red, fine paint- 
ings — small burns may resemble stick fig- 
ures, while larger ones may look like 
evergreen bushes with thousands of nee- 
dles on their branches. In addition to the 
burns, there may also be transient paral- 
ysis or transient loss of vision or hearing. 

Serious effects of a lightning "strike" 
can include severe burns and cardiac ar- 
rest. 

continued on page 92 
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Duffer/Converter for your Printer 



This buffer is more than just a 64K printer buffer — it's also a parallel- 
to-serial and serial-to-parallei converter. And you can expand it to program EPROM's, too! 



COMPUTERS CAN CERTAINLY GET THINGS 

done in a hurry. But when you hook one 
up to a printer, it can run at an amazingly 
slow speed. There is a way to speed things 
up, though. By using a printer buffer, 
you'll be able put your computer back to 
work even as a 20-page document is being 
printed. 

The buffer we'll describe does a great 
job of freeing your speedy computer from 
your comparatively slow printer. But it 
does a great deal more, too! It's more 
versatile than standard buffers because it 
accepts either parallel or serial data from 
your computer(s), and it outputs that data 
in either parallel or serial form. So you 
can interconnect mismatched equipment 
and avoid the cost of separate adapters and 
the hassel of swapping cables. 

The buffer has some other features not 
normally found in printer buffers. You can 
download Z80 machine code to customize 
its operation if you want special buffer 
features. You can even use it as a Z80 
hardware development system. Plus, with 
the EPROM programmer option that we'll 
discuss, you can read, program, and du- 
plicate 2716, 2732, and 2764 EPROM's, 

This buffer is truly a universal printer 
buffer. It is designed to work with all 
popular computers and printers equipped 
with Centronics parallel and/or RS-232 
serial ports. In addition, it will work di- 
rectly with the user I/O port of the Com- 
modore 64 and it will convert Com- 
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modore's non-standard code so that it can 
be used with a regular ASCII printer. 

The buffer hardware 

The schematic of the printer buffer is 
shown in Fig. 1. As you can see, it is a 
dedicated application of the Z80 micro- 
processor (IC1). The Z80 was chosen for 
its low cost and because it interfaces easily 
with dynamic RAM (which is mandatory 
when large amounts of memory are re- 
quired). The 64K RAM is made up of 
eight lx64K dynamic RAM IC's, 
IC3-IC10. 

The Z80 refreshes only 128-cycle RAM 
IC's. However, because 256-cycle 4164's 
are generally available for a better price, 
we added IC17 and IC18 to provide the 
eighth refresh line (RA7). If 128-cycle 
RAM's are used, those two IC's can be 
omitted. If you're not sure what type you 
have, play it safe and use the two IC's. 

The Z 80, of course, cannot do anything 
unless it has instructions to follow. The 
software instructions for the buffer are 
stored in IC2, a 2K x 8 EPROM. (See the 
parts list for information on how to order 
that EPROM.) The EPROM occupies 2K 
bytes in address area (0000H-07FFH), 
thus reducing the usable RAM from 64K 
to 62K. In addition, the area from 0800H- 
08FFH is reserved for the stack pointer 
and temporary scratchpad storage. Thus, 
the total usable RAM is 63,232 bytes. 

The 16 address lines are multiplexed 



onto the RAM address bus (ma^-mat) by 
two 2- to I -line data multiplexers, IC11 
and 1C 12. The timing for the multiplexers, 
and the generation of the RAS (Row Ad- 
dress Strobe) and CAS (Column Address 
Strobe) signals for the RAM are handled 
by IC 1 3 , IC14 , IC 1 6 , and one half of IC24 
as is the generation of the chip-enable 
signal for the EPROM 

Three of the inverters in IC26, along 
with the 8-MHz crystal provide the buff- 
ered clock for refresh timing. That clock 
is divided by IC23 to give the 2-MHz 
clock required by the Z80. 

Octal D-type latches, IC19 through 
IC22, are used for the I/O and status ports. 
The port-enable strobes are sent from 
IC25, a 3- to 8-line decoder that is used 
here as the I/O port decoder. One half of 
1C24 is wired as an R-S flip-flop. It 
provides the busy signal for the parallel 
input port when it is strobed by the paral- 
lel sending device. The busy line is 
cleared under software control by pin 1 1 of 
IC25 (enable em). Turning to the serial 
port, we see that 1C27 is used as a line 
driver/receiver for serial I/O. 

Switches SI-S4 are read by IC20. The 
function select switches (SI, S2 and 
S3) are three-position toggle switches that 
give us 27 possible unique combinations 
of inputs, outputs, and other functions, 
We'll explain how to use them shortly. 
One terminal of each select switch is fed 
by pin 19 of IC19, which is switched high 
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or low by the operating program at the 
appropriate time. 

A power-on reset is provided by Rl and 
C7. Decoupling of the +5-volt supply is 




FIG. 2— THE POWER SUPPLY for the printer 
buffer. Although the supply is on the buffer 
board, It is shown separately due to space re- 
strictions. 



handled by eieht ,1-p.F capacitors, 
C2-C6 and C8-C10. 

Power for the buffer is provided oy a 
simple half-wave rectified supply using a 
three-terminal IC regulator. The sche- 
matic is shown separately in Fig. 2. The 
AC input is obtained from a wall-mounted 
9- volt AC transformer, which is switched 
by S5 and fused for I amp. 

The EPROM programmer 

As an addition to the printer buffer, you 
can build the EPROM programmer/copier 
shown in Fig. 3. It connects to the buffei 
board through SOI (and PL2 and PL4 on 
the buffer board). An octal D-lype latch, 
IC28, latches the high address lines and 



the program-control lines to the EPROM. 
Another octal latch, IC22 (on the buffer 
board), latches the low address lines. The 
data sent to the EPROM is latched by 
IC29 and the data read from the EPROM 
is latched by IC30. 

Part of IC3 1 and Ql . Q2 and Q3 switch 
the programming voltage V pp on and off 
at the appropriate times. The seven 
switches in DIP switch S8 (the eighth 
switch is not used) are used to configure 
the programmer for the different types of 
EPROM S. The 5-to-25 volt converter 
provides the programming voltage. Since 
different EPROM 's require different pro- 
gramming voltages, S8-g is used to select 
either 21 or 25 volts. 




FIG. 3— THE EPROM PROGRAMMER Is meant to be used as an extension to the printer buffer. Socket 
S01 plugs Into PL2 and PL4 on the buffer board. 
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The firmware 

As we mentioned earlier, the operating 
instructions for the Z80 microprocessor 
are stored as machine code in IC2. While 
that code is too lengthy to list here, we can 
describe what it does. 

When power is first applied, the stack 
pointer and the I/O ports are initialized. 
The function select switches (SI— S3) 
are then read and the selected function is 
jumped to. In the case of parallel input 
and output, the data is handled and stored 
with no modification. The busy lines are 
used for synchronization of data flow. It 
should be noted that incoming data will be 
sent to the output device any time the 
device is ready. 

Since internal data is handled in paral- 
lel , and serial I/O data must be converted 
from serial to parallel at the input and 
converted from parallel to serial at the 
output. The conversion is done by the Z80 
using delay routines based on the baud 
rate selected. 

When the serial input function is se- 
lected (we'll tell you just how to select it 
shortly), the processor raises the sTn 
busy line (ready), reads the sin line until a 
start bit (high) is detected. It then sets sin 
busy low (busy), delays, and so on until 8 
bits are stored in the buffer location that is 
pointed to by the data-in pointer and the 
slop bits are received. That process is re- 



peated until all of the data has been re- 
ceived. The routine requires one start bit, 
8 data bits, and one or two stop bits with 
no parity bit allowed. As is the case with 
parallel I/O, data will be sent out as soon 
as the output device is ready for it. 

Serial output is similar to serial input 
except that the sour busy line is read 
until it goes high, indicating that the de- 
vice is ready to accept data. Then, data are 
loaded from the buffer location pointed to 
by the data-out pointer and are sent out 
one bit at a time on the sout line. One 
start bit, eight data bits, and one stop bit 
are sent. No parity bit is sent. 

While this printer buffer is universal in 
the sense that it can be used with both 
serial and parallel equipment, be aware 
that all serial ports are not created equal. 
That's because the RS-232 standard is not 
really a standard. For a better explanation 
of what that means, see Herb Friedman's 
articles in the October and November 
1984 issues of Radio- Electronics. Those 
articles are a good general guide to inter- 
facing serial and parallel equipment. 

The download function allows you to 
customize the operation of the buffer. 
When it is selected, the program reads 
both the serial and parallel input ports for 
data. (The only baud rate supported on the 
serial port in this mode is 1200 baud). As 
data are received, they are loaded into 
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FIG. 4— PRINTER BUFFER PARTS PLACEMENT. Except for the five switches, all parts mount on me 
board. Most ofthe resistors are installed "standing up." See the text for information on how to mount 
the bypass capacitors near the RAM IC's. 



PARTS LIST— PRINTER BUFFER 

Alt resistors 1/4 watt, 5% 
R1— 10,000 ohms 
R2, R9-R18— 47 ohms 
R3— 330 ohms 
R4— 180 ohms 
R5-S— 1000 ohms 
Capacitors 

C1— 1000 nF. 25 volts, electrolytic 
C2-C6. C8-1C0— 0.1 piF ceramic disc 
C7 — 4.7 nF, 12 volts, electrolytic 
Semiconductors 
IC1— Z80 microprocessor 
IC2— EPROM with control software (Al- 
pha 91341) 
IC3-IC10— 4164 64Kx1 dynamic RAM 
IC11, IC12, IC17 — 74LS157 quad 2- to 1- 

I'rne multiplexer 
IC13 — 74LS32 quad nand gate 
IC14— 74LS260 dual 5-input nor gate 
IC15, IC26 — 7404 hex inverter 
IC16— 74LS175 octal D-type flip-flop 
IC18 — 74LS393 dual 4-bit binary counter 
IC19-IC22— 74LS373 octal D-type latch 
IC23— 74LS74 dual D-type flip-ffop 
IC24— 74LS0O quad nand gate 
IC25— 74LS138 3- to 8-line decoder 
IC27— MC1489 line receiver 
1C32— LM34Q 5-volt regulator 
D1— 1N4001 
Other components 
S1-S3— SP3T toggle 
S4 — normally open pushbutton 
S5— SPST toggle 

PL1, PL2 — 14-pin right-angle male head- 
er 
PL3— 10-pin right angle male header 
F1 — 1 amp fuse 

T1— 10 volts. 1 amp, wall mounted trans- 
former 
XTAL— 8-MHz crystal 
Miscellaneous:— Case (CM6-225, 
PacTec) heatsinkfor IC32, fuse clips, wire, 
mounting hardware. PC board, IC sock- 
ets, connectors for your computer and 
printer, etc. 



memory. When the copy switch (S4) is 
pressed, control is passed to the down- 
loaded program. 

If the prom read function is selected, 
address data are sent to the latches on the 
programmer board. Data are read from 
the EPROM address selected by the 
latched address data and sem into the buf- 
fer. It may then be read into a computer or 
used to program a blank EPROM. 

Programming an EPROM is similar, 
except that data is sent to the buffer (1200 
baud serial or parallel) and latched onto 
the EPROM 's data bus after the address 
information. The programming voltage, 
V PP , is switched on, and 50-millisecond 
pulses program each datum into the loca- 
tion addressed by the latched address 
lines. After each location is programmed, 
the datum at that location is verified. 

Assembling the universal buffer 

The assembly of the buffer is not very 

difficult. Just keep in mind the following. 

When we say ''install," we mean that the 

(Continued on page 85) 
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COMD FILTERS for your TV 

Learn a// Sfcoitf conub /7/ters, how they work, and how they can be used to improve the 

performance of your video system. 

NEIL W. HECKT 



COMB FILTERS ARE FREQUENTLY BEING 

used these days in video systems to sepa- 
rate the chrominance and luminance in- 
formation from a composite video signal. 
In this article, we are going to learn more 
about comb filters and how they operate. 
We'll also look at an experimental NTSC 
decoder that you can build. It is used to 
derive RGB signals from a composite 
NTSC video input. 

In order to understand how comb filters 
can separate the chrominance and lumi- 
nance portions of an NTSC composite 
signal, we first need to understand more 
about the frequency spectrum of an NTSC 
composite signal. The NTSC signal is a 
"sampled data system" with sampling 
rates at 15734 Hz, 60 Hz. and 30 Hz; that 
is, the horizontal, field, and frame rates. 
As a result, the frequency spectrum of the 
luminance channel consists of a series of 
carriers spaced 15734 Hz apart, each hav- 
ing sidebands spaced 60 and 30 Hz about 
them (see Fig. 1). There are. of course, 
many more sidebands spaced about each 
carrier at multiples of 60 and 30 Hz than 
shown in Fig. I, but for this discussion, 
the spectrum is simplified. 

The frequency spectrum shown in Fig. 
I is for a monochrome signal and consists 
of the luminance information. For a color 
signal , in order to keep that signal com- 
patible with the millions of black and 
white sets on the market, the chrominance 
information is cleverly "stuffed" into the 
empty frequencies between each of the 



luminance carrier and sideband sets (see 
Fig. 2). 

The chrominance information, like the 
luminance information has a spectrum 
that consists of a series of carriers spaced 
15734 Hz apart, each having sidebands 
spaced about them. The chrominance car- 
riers, however, are located at frequencies 
that are precisely midway between two 
adjacent luminance carriers. (!t was not 
by accident that the color-burst frequency 
was chosen to be exactly 455 times the 
horizontal sweep frequency, divided by 2: 
(455 X 15734)/2 = 3,579,485 Hz. That 
frequency is exactly 227.5 15734-Hz car- 
riers away from Hz.) Because of that 

30H2 




arrangement, the total spectrum of the 
NTSC signal appears as a neatly inter- 
laced set of luminance and chrominance 
carrier/sideband sets. There are, of 
course, many more of those carrier/side- 
band sets than shown here. 

In a typical color- TV set, the chromi- 
nance information is separated from the 
luminance information by passing the 
composite spectrum through a chroma 
bandpass filter. That effectively removes 
all luminance information outside the 
passband; however, the luminance infor- 
mation that is within the passband re- 
mains (see Fig. 3). 

Similarly, the chrominance informa- 
SIDEBANDS 

BOHzSIDEBANDS 



T5734H? I 15734H; 



4.5MHz 

FIG. 1— THE FREQUENCY SPECTFIUM OF LUMINANCE information consists of a series of carriers 
spaced 15,374 Hz apart, each having sidebands at 60 and 30 Hz on either side. 
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FIG. 2— IN ORDER TO ENSURE COMPATIBILITY with black-and-white TV sets, the chrominance 
information is located in the empty frequencies between each of the luminance carrier and sideband 
sets. 




FIG. 3— USING A BANDPASS FILTER removes the luminance information that falls outside of the 
passband, but the luminance information that falls within the passband is not affected. 
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FIG. 4— USING A NOTCH FILTER to remove chrominance information also results in the removal of 
some of the luminance information. The lost luminance information consists of much of the fine detail 
of the picture. 



tion is removed from the luminance infor- 
mation by passing the composite 
spectrum through a band-reject (notch) 
filter. That effectively removes the chro- 
minance, but also removes some of the 
luminance information (sec Fig. 4). That 



removed luminance information contains 
much of the fine detail of the picture. 

As should be obvious, then, an ideal 
luminance filter would be one that passes 
all of the luminance information and re- 
jects the chrominance (see Fig. 5). An 



ideal chroma filter would be one that pass- 
es all of the chrominance information 
while rejecting the luminance (see Fig. 6). 
Such a filter would have a characteristic 
that would look somewhat like a comb; 
hence they are called comb filters. 

The comb-filter characteristics shown 
in Figs. 5 and 6 are greatly simplified. In 
fact, each of our luminance and chromi- 
nance filters would have about 280 teeth 
(nulls) in each comb. In addition, the 
chroma comb nulls would be offset 7867 
Hz (15734/2) away from the luminance 
filter nulls. 

Building a comb filter 

Such a filter can be designed around a 
delay line. The delay time of the line must 
be equal to the period of the spacing be- 
tween the teeth of the comb. For NTSC 
television, the period must be 1/15734 Hz 
= 63.5566 u,s, and that delay time must 
be very precise. 

A simplified block diagram of a comb 
filter is shown in Fig. 7; let's see how that 
filter works. 

Since the delay of the line is exactly 
1/15734, it will store exactly one cycle of a 
15734 Hz sinewave. At 15374 Hz, the 
output of the delay line will be in phase 
and equal in amplitude to the input signal. 
Since both the input signal and the output 
of the delay line are fed to the Y (lumi- 
nance) channel "adder," the amplitude of 
the output of that adder at 15374 Hz will 
be twice that of the input signal. That 
constitutes a peak in the filter response at 
15734 Hz. Similarly, the C (chrominance) 
channel "subtracter" also sees two equal- 
amplitude in-phase signals at 15374 Hz. 
The C channel subtracter will thus pro- 
duce zero output. That constitutes a null 
in the filter response at 15734 Hz. 

At 7867 Hz (15734/2), the delay line 
will have one half cycle stored in it. The 
output from the delay line is, at that time, 
180 degrees out-of-phase with the input 
signal. That will cause the Y-channel ad- 
der produce a zero output (null), while the 
C-channel subtracter will generate a sig- 
nal that has twice the amplitude of the 
input signal (peak). 

At 31468 Hz (15734 x 2), the delay 
line stores two cycles, causing an identi- 
cal effect as one cycle — a peak in the Y- 
channel filter characteristic and a null in 
the C-channel filter characteristic. At 1-^ 
times 15734 Hz (23601 Hz), an effect 
identical to the half cycle effect causes a 
null in the Y channel and a peak in the C 
channel. 

Titus, for every integer multiple of 
15734 Hz, a peak is produced in the Y 
channel, and a null is produced in the C 
channel. At every integer multiple of 
23601 Hz, there is a null in the Y channel 
and a peak in the C channel. 

The filter we've just described is actu- 
ally a little too good since it "combs" all 
the way from to 4.5 MHz, and our desir- 
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FIG. 5— AN IDEAL LUMINANCE FILTER would be flat to about 2 MHz, then comb every 15,734 Hz to 4.5 
MHz. 

CHROMINANCE 

FILTER CHARACTERISTIC 

— 0-2 MHi- 




FIG. 6— AN IDEAL CHROMA FILTER would have zero response to about 2 MHz, then comb every 15, 734 
Hi to 4.5 MHz. 



teristic that is essentially fiat from to 2 
MHz, with combing from 2 to 4.5 MHz. 
The 4.5-MHz lowpass filter sets the Y- 
channel's upper passband edge at 4.5 
MHz, which is just below the audio chan- 
nel. Meanwhile, a 1-MHz bandpass filter 
in the C channel, centered at 3.58 MHz, 
restricts combing to just the chrominance 
frequency band. 
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FIG. 7— A BASIC COMB FILTER can be built 
around a 1H-delay line. One drawback to the 
filter shown here is that it combs from Hz. 



ed response is to be flat in the first 2 MHz 
of the Y channel, and to have zero re- 
sponse in the first 2 MHz of the C chan- 
nel. The reason we want flat response to 2 
MHz in the luminance channel is because 
much of the low- frequency information 
(which represents horizontal line-to-line 
luminance differences) will otherwise be 
removed by the comb filter. 

Figure 8 shows a more practical config- 
uration for our filter. As is shown in that 
block diagram, the Y channel can be 
made essentially flat for the first 2 MHz by 
adding the first 2 MHz of the C channel to 
the Y channel. Since there is a peak in C 
for every null in Y, they tend to cancel out 
when added. 

A 2 MHz lowpass filter in the C channel 
passes the first 2 MHz of the chrominance 
signal, which is then added back to the Y 
channel. That creates a Y-filter charac- 



The RCA PW600 module 

The delay line used in the experimental 
comb filter NTSC decoder about to be 
described is part of an RCA PW600 mod- 
ule (see Fig. 9), which is used in some 
recent RCA color TV models. (For a 
schematic diagram of that module, see 
Howard W. Sam's Photofact Set 1945, 
folder 2, RCA chassis CTCIOIA, 1981 
production.) The PW600 also contains 
some vertical detail enhancements. 

The difficult part of any comb filter is 
the 1H delay line which, as mentioned 
earlier, must be very precise. The one 
onboard the PW600 is a sophisticated de- 
vice; it is a charge-coupled analog shift 
register of 683 '/i-stages. The delay intro- 
duced by the shift register is purely a func- 
tion of the frequency of the applied shift 
clock and number of stages. When a shift 
frequency of three times the color burst 
frequency (10.74 MHz) is used, the total 
delay is exactly 1H. 

A charge-coupled shift register consists 
of a series of switches and storage capaci- 
tors. On each shift (or clock) signal, the 
charge of any particular capacitor is trans- 
ferred to the next capacitor in line. "The 
first capacitor in the device, of course, 
gets its charge from the applied input volt- 
age. The process is very similar to the old 
"bucket brigade" used for fire fighting. 
Each person holds a bucket. The bucket of 
the first person in line is filled to some 
level. That person then empties his bucket 
into the bucket of the next person in line. 
The next person then empties his bucket 
into the bucket of the third person in line. 
Meanwhile, the first person has refilled 
his bucket and is ready to empty it into the 
bucket of the second person. That process 
is carried on continuously with the last 
person emptying his bucket on the fire. 
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FIG. 8— A PRACTICAL COMB FILTER. In the luminance channel, this filter will have nearly flat 
response to 2 MHz; in the chrominance channel, this filter will have zero response to 2 MHz. 
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FIG. 9— THE PW600. This RCA module contains all of Hie components of our basic comb filter. 
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FIG. 10— PINOUTOF THE TDA3301. This Motorola IC contains everything needed to convert luminance 
and chrominance information into RGB signals. 
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THE TDA3301 is used in an experimental NTSC decoder that will be described in the next part of this 
article. 



That similarity of charge-coupled devices 
to the old bucket-brigade has caused them 
lo be called "bucket-brigade" devices as 
often as not. 

The delay-line IC used in the PW600, 
also contains the adder and subtracter. 
Thus, it is essentially the basic comb filter 
we spoke about earlier. The remaining 
circuitry of die PW600 is the 4.5 MHz 
and 2 MHz Ipwpass li Iters, the 3,58 MHz 
bandpass filter, the vertical detail pro- 
cessor, and the frequency tripler for con- 
verting the 3.5H-MHz color burst to the 
10.74 MHz shift clock. 

The PW600 inputs one volt peak-to- 
peak composite NTSC video and 3.58 
MHz color burst reference, and outputs 
separated luminance and chrominance. It 
requires +24- and - I0-volts DC. 

J List a word about the vertical-detail 
processor. That is peculiar to the PW600 
module, and is not used with all comb- 
filter applications. The combing action in 
the Y channel, at frequencies below 2 
MHz, removed much of the vertical detail 
of the picture. Adding hack the lower 2 
MHz of the C channel restored the lost 
detail. It follows that if the vertical detail 
is added back at a greater level than origi- 
nally received, then the vertical detail may 
be enhanced. The vertical-detail pro- 
cessor circuit is an amplifier having non- 
linear gain vs. frequency. The process can 
be compared to the use of high-frequency 
peaking in the video amplifier stages to 
improve horizontal detail. 

An advanced color demodulator 

Thus far we have only separated chro- 
minance and luminance by the most ad- 
vanced process available. Next we have to 
convert those signals into ones that can be 
used to drive a color picture tube, namely 
red, ORiibN. and BLUii video. 

A 40-pin IC demodulator, the 
TDA330I. has recently been introduced 
by Motorola (sec Fig. 10). It contains ev- 
erything needed to process the luminance 
and chrominance signals into RGB sig- 
nals, and when used with the PW600, 
does it all without any inductors, tuned 
circuits, or luminance delay lines. The 
device is of European design, and is use- 
able for either PAL or NTSC demodulator 
applications. 

hi addition to doing the color demod- 
ulation, it has RGB and blanking inputs 
that allow external mixing of computer 
information with the video picture. 

The TDA3301 provides automatic 
black-level setup and beam-current limit- 
ing. It normally requires no oscillator ad- 
justment, has three on-screen display 
inputs (RGB), a high-speed blanking in- 
put, and it operates from a single 12-volt 
DC supply. 

That's all we have room for now. Next 
time, we'll show you how the PW600 and 
the TDA330I can be used to build an 
NTSC decoder. R-E 
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Now that we've introduced 
you to the HiTech 
PC-compatible computer, 
let's see how it's put together. 



Part 2 



WHEN WE LEFT OFF 

last time, we were 
just getting ready to configure the mother- 
board. The first step is to set the config- 
uration switch SW1, which is a DIP 
switch that is made up of eight separate 
switches that we'll call SWI-1-SW1-8. 

As we showed you last month, for our 
configuration the switches should be set 
as follows: 

• SW1-1: off. 

• SWl-2: on. 





• SW1-3: OFF; 




• SW1-4: on. 




• SWI-5; off. 




• SW1-6: off. 




• SW1-7: off. 


ELLIOTT S. KANTER 


• SW1-S: on. 



Switch SW1-] is always off for normal 



operation, while SWl-2 is on unless an 
8087 co-processor is being used. 

Switches SW1-3 and SW1-4 are set de- 
pending on how much memory is in- 
stalled. For 128K, they should be set off 
and on respectively. For 192K, they 
should be set on and off, respectively. For 
256K, they should both be off. 

Switches SWI-5 and SWI-6 are set de- 
pending on the display adapter used. They 
should both be on if no display adapter is 
used, [f a color/graphics adapter (with 
40 x 20 resolution) is used, SWI-5 should 
be off, but SWI-6 on. For a resolution of 
80x25, those settings should be re- 
versed. If both adapters are used, or if a 
monochrome adapter is used, both SWI-5 
and SWI-6 should be off. 

Switches SWI-7 and SWl-8 are set de- 
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pending on how many floppy-disk drives 
are installed. For I drive, both should be 
on. For 2 drives, SW1-7 should be off, but 
SW1-S should be on. For 3 drives, SW1-7 
should be on, but SWI-8 should be off. 
For 4 drives, both should be off. 

Two other DIP switches are located on 
the motherboard. Those switches are not 
numbered but their locations are labeled 
"for ram expansion" in Fig. 4. (For 
your convenience, Fig. 4, which appeared 
last time, will be repeated here.) Unless 
you have the necessary expertise to imple- 
ment alternative ROM/EPROM's, don't 
disturb the settings. 

Now it's time to insert the BIOS ROM 
in position U35. Be sure to observe the 
orientation of the notch or dot indicating 
pin 1. 

Now that you have completed the 
switching configuration process, you're 
almost ready to install the board in the 
case. Before you do, locate the jumper 
block JP1. (See Fig 4.) If you are using the 
HiTech Power Supply, ensure that a 
jumper is in place from pins 2 to 3. That 
jumper enables the on- board power- on re- 
set. If you are using the IBM power sup- 
ply, install the jumper from pins 1 to 2. 

The system board is now ready to be 
installed. It will be secured by a locking- 
type, plastic stand-offs and two, 6-32 x 
1/4-inch screws. As noted in Fig. 4, one 
screw will be mounted with an insulating 
washer separating it from the component 
side of the board. With the case posi- 
tioned as shown in Fig. 3 (see the July 
1985 issue of Radio -Electronics), slide 
the system board in from the left and line 
up the plastic locking-type stand offs with 
the holes in the board. Those stand-offs 
will slide in their mounts making this task 
easier. When you have lined the board up 
and the stand-offs protrude through the 
holes, press down to lock the board into 
place. 

Refer again to Fig. 4 and install the 
screw without the insulating washer 
where shown (point A). In a similar man- 
ner install the screw with the insulating 
washer where shown (point B). Take the 
two-wire cable coming from the speaker 
and plug it into the on-board connector as 
also shown in Fig. 4. That completes the 
installation of the system board. 

Configuring the disk drive 

If you have not done so already, care- 
fully unpack the floppy-disk drive. Posi- 
tion the drive as shown in Fig. 6 and locate 
the power connector and the data-cable 
connector. Using a screwdriver, gently 
pry out resistor pack RA I and discard it; it 
is not required for use with the HiTech 
PC. Next, move the jumpers; they should 
be at the hs and nsi positions. That's all 
there is to configuring your floppy-disk 
drive. If you have purchased a second disk 
drive, configure it in exactly the same 
manner. 




FIG. 4— THE HITECH MOTHERBOARD and some of the features you'll have to be familiar with. 



You are now ready to install the floppy- 
disk drive in the case. Pop out the lower of 
the two plastic drive faceplates and care- 
fully insert the disk drive, component- 
side down, through the front of the case. 
Secure the disk drive using two 6-32 X 
l/4-inch screws in the slots (bracket) and 
tapped holes (disk drive) ensuring that the 
drive front is lined up with the front of the 
panel. The direction-indicating arrow on 
the front of the disk drive should be point- 
ing up. That's all there is to installing the 
drive. If you have purchased a second disk 
drive, install it in a similar manner. 

Installing the hard-disk drive 

Your hard-disk drive, despite its name, 
is fragile. You should take whatever pre- 
cautions are necessary to prevent it from 



jarring or dropping. (Damage can occur if 
it's dropped from heights as little as two 
inches!) Unpack the disk drive and re- 
move the plastic front panel cover from 
your computer. 

Refer to Fig. 7 and gently slide the drive 
into the right-hand side opening (as view- 
ed from the front). Using the supplied 
mounting screws, secure the drive to the 
bracket as shown in the drawing. That 
completes the installation of the drive 
proper. The next step is to install the con- 
troller card. 

Hard-disk controller 

If you have not done so already, unpack 
the hard-disk controller card and position 
it in front of you as shown in Fig. 8. 
Locate the DIP configuration switch 
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POWER SUPPLY 



FIG. 6— THE FLOPPY-DISK DRIVE. The resistor network RA1 can be discarded. See the text for the 

proper jumper configuration. 

through SWI-8 on. That's all you have to 
do to configure the controller card. Don't 
change any jumpers on the card. You're 
now ready to install it, using Fig. 9 as a 
guide. 

Using the supplied cables, plug the 20- 
pin and 34-pin cables into the card as 
shown with the red striped end of the 
cables pointing down toward the card- 
edge connector. Insert the card into a va- 
cant slot near the hard-disk drive and 
route the cables as shown toward the hard 
disk. You will have to remove one of the 
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POWER SW. 

FIG. 7— MOUNTING THE HARD DISK and power 
supply is straightforward. 



34-CONDUCTOR 
CABLE 



back slot covers to install the card; save 
the screw and use it to secure the card with 
the cable end pointing towards the com- 
puter's front panel. Connect the remain- 
ing ends of the cables to the hard-disk 
drive. They are keyed and can only be 
inserted in the proper manner. Your hard- 
disk drive and controller card are now 
installed. We will format the disk shortly. 

Installing the power supply 

Position the power supply so that the 
power switch is located to the right rear 
(as viewed from the front) and protrudes 
from the rear right hand side of the case. 
(Refer to Figs. 7 and 10.) Turn the case 
around and line up the four mounting 
holes with their corresponding holes in 
the rear panel. Using four 6-32 x 1-inch 
round-headed screws, secure the power 
supply to the rear of the case. Locate the 
two cable assemblies and connect them to 
the motherboard as shown. In a similar 
manner, connect one of the two, 4-line 
cable assemblies to the rear of the hard 
disk drive. The assembly's connector is 
keyed and can only be inserted the correct 
way. 

The remaining 4-line cable assembly 
will be connected in a similar manner to 
the (loppy disk drive. If you are using two 
drives, use the y-adapter and carefully 
match the color codes of the wires and 
crimp the adapter in place. 

The adapter cards 

Now it's time to install a color-graph- 
ics/monochrome display card and a flop- 
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FIG. 8— THE HARD-DISK CONTROLLER CARD. 
The first four positions of the configuration 
switch should be set to off, and the last four 
should be set on. 

SW1 . (Note that this SW1 is not the same 
SW I that we set on the system board . ) The 
controller supplied with your computer is 
capable of accepting hard disks ranging in 
capacity from 10MB to 30MB. SWI con- 
figures the card to the drive installed. In 
our case, we will be installing and config- 
uring this card for a 10MB disk, so set 
SWl-1 through SWI-4 off and SW1-5 
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FIG. 9— ROUTING THE RIBBON CABLES tor the disk drives is easy if you follow the layout shown. m 
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FIG. 11 — THE COLOR graphics/monochrome 
adapter is fully compatible with the IBM system. 



FIG. 10— THE POWER SUPPLY is shown connected to the motherboard. Note that the cables for the 
floppy- and hard-disk drives are not shown. 

The last adapter card we'll install is the 
floppy-disk controller card with a parallel 
printer port. Remove the third and eighth 
rear panel covers and save the screws. The 
left-most opening will be used for the 
DB25 parallel printer port connector. The 
remaining (third) opening will be filled 
with the expansion-drive connector. 

Refer to Fig. 12, the controller/printer 
adapter. "The only required configuration 
would be to change the position of the 
jumper located nearest the card edge fin- 
gers. The purpose and possibilities of that 
configuration change are more than ade- 
quately covered in the documentation that 
comes with the card and will not be re- 
peated here. 

Position the card so that the gold fingers 
on the long edge of the board are directly 
above the connector and ensure that the 
plate attached to the board lines up with 
the now open rear slot. Firmly press the 
board down into the connector and re- 
place the screw removed previously to 
hold the board in place. 

Take the cable supplied and place it 
between the floppy-disk drive(s) and the 
controller card with the red edge of the 
cable pointed to the top of the computer. If 
you are using only one drive, locate the 
connector at the fold of the cable and press 
the connector onto the bottom disk drive. 
The red line should be visible toward the 
left as seen from the front of the computer 
(on the disk drive). If you are using a 
second floppy drive, position the con- 
nector at the split end of the cable in a 
similar manner and press this connector 
onto the top disk drive. The remaining 
connector located at the long end of the 
cable should be connected to the card 
adapter with the red edge line pointing to 
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FIG. 12— THE FLOPPY-DISK CONTROLLER 
adapter shown here also comes equipped with a 
parallel printer port. 

py-disk controller/ parallel printer card. 
Each of those cards is packaged sepa- 
rately with necessary cables and instruc- 
tions as to use. The color-graphics/ 
monochrome display card shown in Fig. 
11 should be installed in the first (left- 
most) expansion slot with the two con- 
nectors — one for RGB color, the other for 
composite video — visible from the rear. 
Remove the screw holding the rear panel 
cover corresponding to the first slot (right 
as viewed from the front). Discard the 
panel cover but retain the screw; it will be 
used later to secure the adapter card. Posi- 
tion the card with the connectors to the 
rear and press down firmly. Secure the 
rear panel bracket. 



the top or up. Route this cable as shown 
previously in Figure 9. That completes the 
installation of the floppy disk controller. 
To mount the DB25 parallel printer port, 
fasten this connector to the (supplied) 
bracket with the hardware supplied. Posi- 
tion that connector and bracket in the last 
opening and secure it with the remaining 
screw removed previously. 

We're now ready to close up the case 
and try things out! Slip the case cover on 
from the front and secure with the four 
6-32 x -Vi-inch black fiat head screws. 
Plug the connector from the keyboard into 
the socket located on the rear of the cab- 
inet. Figure 13 shows the completed sys- 
tem which is also available ready to use 
under the name SAM 2001. 

The "smoke test" 

Now hook up your monitor, plug every- 
thing in, slip your operating-system disk 
into drive A (the top drive), and turn the 
computer on. The screen display will 
show the self-test in progress. When the 
self-test is complete, it will instruct you to 
insert your system diskette in the drive 
and to press any key. 

At the system prompt, you might wish 
to enter DIR followed by RETURN to 
view the contents of your system disk. For 
detailed information on your system disk 
and the various uses of the utilities it con- 
tains, consult the literature that comes 
with the diskette, or any of the many fine 
books available on the MS-DOS operat- 
ing system. 

Formatting the hard disk 

Now that everything seems to be work- 
ing right, it's time to format the hard disk. 
Leave your DOS disk in drive A and enter 
"FDISK" followed by a return. A menu 
will present you with a number of options. 
Select Option 1 . 

In response to the prompt asking if you 
want to use the entire fixed disk for DOS, 
answer NO , 

In response to the prompt asking for 
partition size, enter 303. 

In response to the prompt asking for the 
starting cylinder number, enter 0. 

Hit the ESC (Escape) key to return you 
to the FDISK options. In order to make 
the partition active so that the system will 
load the DOS on power-up, select option 
2 

View the partition data and double 
check it. You will be prompted to enter the 
number of the partition you want to make 
active. Select I. Then hit the ESC key to 
return to the FDISK options. Use the ESC 
key again to return to DOS. 

Reboot your system by hitting CTRL 
ALT DEL (the control, alternate and de- 
lete keys) simultaneously. 

Next we'll use the DOS command 
FORMAT to initialize the hard disk's di- 
rectory. First type "FORMAT C:/S." 
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ADD-ON BOARD SUPPLIERS 

ABM Computer Systems 

3 Whatney 
Irvine. CA 92714 
714-859-6531 

Apstek Inc. 

2636 Walnut Hill Lane Suite 335 

Dallas TX 75229 

214-357-5288 

AST Research, Inc. 
2121 Alton Ave. 
Irvine, CA 92714 
714-863-1333 

Byad, Inc. 

95 W. Algonquin Road 
Arlington Heights, IL 60005 
312-228-3400 

Chrislin Industries, Inc. 
31352 Via Colina Suite 1 
Westlake Village, CA 91362 
213-991-2254 

IDE Associates, Inc. 

7 Oak Park Drive 
Bedford, MA 01730 
800-257-5027 

MA Systems 
2015 O'Tolle Ave. 
San Jose, CA 95131 
408-943-0596 

Maynard Electronics 
430 E. Semoran Blvd. 
Casselberry, FL 32707 
305-331-6402 

Microlog, Inc 
222 Route 59 
Suffem, NY 10901 
901-368-0353 

Orchard Technology 

47790 Westinghouse Drive 
Fremount, CA 94539 
415-490-8586 

Personal Computer Products, Inc. 
11590 W. Bernardo Court 
San Diego, CA 92127 
619-485-8411 

Persyst 
17862 Fitch 
Irvine, CA 92714 
714-660-1010 

Profit Systems, Inc. 

30200 Telegraph Rd. Suite 132 
Birmingham, Ml 48010 
313-647-5010 

Quadram 

4355 International Blvd. 

Norcross, GA 30093 

404-923-6666 

Tecmar 

6225 Cochran Rd. 

Bolon, OH 44139-3377 

216-349-0600 



ORDERING INFORMATION 

The following are available from HiTech International, Department R-E, 1180 Miral- 
oma Way Suite M, Sunnyvale, CA 94086. 

Part No. 

RE-PCB W/IC 

RE-PS-130 

RE-ROM 

RE-CASE 

RE-5150 

RE-MON/DIS 

RE-DISK DR. 

RE-CTRL-A 

RE-HARD DISK 

RE-YAD 



'Note that due to last-minute price changes by both IBM and HiTech, the price difference 
between their two compatible computers does not live up to the $2000 claimed on last 
month's cover. 



Description 


Price 


Motherboard with 128K RAM 


$525.00 


1 30-watt power supply 


175.00 


BIOS ROM 


35.00 


Case (complete) 


150.00 


enhanced keyboard 


150.00 


RGB video card 


175.00 


Teac 360K disk drive 


125.00 


Disk controller/parallel port 


175.00 


10 megabyte drive with controller 


650.00 


Y Adapter (to attach two drives) 


5.00 




Total*: 2165.00 




FIG. 13— THE COMPLETE HITECH COMPUTER is available fully assembled as the Sam 2001. 



You'll be prompted to hit any key to begin 
formatting drive C. When you do, don't 
be surprised at the amount of time re- 
quired to format the hard disk. You will be 
able to tell that the hard disk is working by 
the drive indicator light being illumi- 
nated. When formatting is complete, a 
status report will be displayed telling you 
the total disk space, the space marked as 
defective, and the space currently allo- 
cated to files. Note that the amount of 
space marked as defective must be ZERO. 
If any bad bytes are found, you should 
contact HiTech International. 

As we have seen, the DOS command 
FORMAT is required to setup the hard 
disk, it also initializes it. Initialization 
could be disastrous if used at the wrong 
time. The same command is also used to 
format the floppy disks, so if you used it in 
error, the hard disk could in fact be erased. 
To prevent that from happening, change 
the name FORMAT.COM to FMT.COM. 
To do so type "RENAME FOR- 
MAT. COM FMT.COM." 



Next create a batch file to format floppy 
diskettes. To do so type: "COPY CON: 
FORMAT. BAT FMT A%1 . " Then hit the 
F6 key. That program will enable you to 
format a diskette or to format and place 
DOS on your diskette. To only format the 
diskette type FORMAT; to both format 
and add DOS, type FORMAT/S. 

That completes the formatting and con- 
figuration of your hard disk. You are now 
ready to enjoy your system. 

Add-ons, etc. 

One of the advantages of building your 
own system is the ability to tailor accesso- 
ries to your needs. There are a lot of com- 
panies making accessories for the IBM 
PC/XT and anything that fits the IBM, 
will work in your HiTech computer. To 
offer you some assistance, we are includ- 
ing a list of suppliers of accessories that 
will permit memory expansion, addi- 
tional ports (serial, parallel, game, etc.) 
and the ability to configure additional 
memory as a RAM disk. R-E 
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DESIGNING WITH 
DIGITAL IC'S 



This month well see how simple gates can be combined to form 
one of the basic circuits of digital electronics — the flip-flop. 

JOSEPH J. CARR 



Part5 



IN PAST INSTALLMENTS 

of this series we have 
discussed logic families, interfacing 
methods, and elementary gates. Let's now 
expand our discussion to include com- 
binations of gates. Such combinations of 
gates can, of course, perform more com- 
plex functions than simple gates alone. 
The first of such circuits that will be dis- 
cussed are basic flip-flops, specifically 
two forms of set- reset flip-flops — the 
clocked set-reset flip-flop, and master- 
slave (which is also known as the load- 
transfer) flip-flop. But first, let's review 
the two basic gates that are used in these 
circuits — the nand and nor gates. 

nand and nor gates 

The two basic gates used in our flip- 
flops are the nand and nor gates shown 
in Fig. I, We've previously looked at how 
those gates operate, but let's briefly re- 
view that here: 

For a nand gate, a low on either input 
forces the output high. Thus, for the out- 
put to be low, a high must be presented to 
both inputs. 

For a nor gate, a high on either input 
forces the output low. Thus, a low must be 
presented to both inputs for the output to 
be high. 

Most IC nand and nor gates are 
"quad" units; that is, there are four such 
gates in a single IC package. The 7400 
TTL device, for example, is a "quad two- 
input nand gate," while the 7402 is a 
TTL "quad two-input nor gate." Both 
IC's contain four two-input gates that are 
independent of each other, except for 
power supply and ground connections. 

Set-reset (S-R) flip-flops 

The set-reset flip-flop (also called the 
S-R flip-flop) is a bistable circuit, which 
means there are two stable output states. 
Those states are defined as follows: Set — 
q = high, q = low; reset — o = low, q = 
high 

Unless otherwise specified, the set 
state always makes q high, and the reset 



state makes q low. Of course, q is always 
the complement of o. 

Figure 2 shows the nand gate version 
of the S-R flip-flop, while Table 1 is the 
truth table that describes circuit opera- 
tion. The NAND-gate S-R flip-flop rules 
are summarized as follows: 

A low applied to the set (s) input forces 
o high, and q low. A low applied to the 
reset (s) input forces q low and q high. A 
high applied to both r and s inputs simul- 
taneously results in no change in the out- 
put state. Finally, a low applied to both 
inputs simultaneously is a disallowed 
state that confuses the circuit and pro- 
duces an unpredictable output state. 

Even a momentary low will force a 
change in the output state. Application of 
a constant low to either input will hold the 
commanded output state. That tactic is 
sometimes used to lock a particular state 
(set or reset) until some other circuit ac- 
tion is completed. The S-R flip-flop is 
bistable, so it will remain in either set or 
reset states until commanded to change by 
application of a low to the appropriate 
input. 

Figure 3 shows several symbols used to 
denote S-R flip-flops in schematic di- 
agrams. All three are used for NAND-logic 
S-R flip-flops, even though only Fig. 3-a 
and 3-6 are technically correct (the inver- 
ted inputs of those figures comply with the 
active-low nature of the inputs). The sym- 
bol shown in Fig. 3-c is sometimes seen 
for NAND-logic S-R flip- flops, but is more 
properly associated with a NOR-logic S-R 
flip-flops. In Radio-Electronics, the 
symbol shown in Fig. 3-a is always used 

TABLE 1 
Inputs Outputs 



Disallowed 

1 

1 
No change 



INPUTS 



INPUTS 



i^> 



-o OUTPUT 



B 



o 



-o OUTPUT 



FIG. 1 — SIMPLE nor gates, such as the one 
shown in a, and nand gates, such as the one 
shown in ft, are the basic building blocks of flip- 
flops. 




[RESET! 



FIG. 2— THIS SET-RESET (S-R) FLIP-FLOP is 
fashioned out of two simple nand gates. 
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FIG. 3— THESE SYMBOLS are commonly used 
In schematic diagram to show S-R flip-flops. 
The symbol shown in a is used in this magazine. 

to denote a NAND-logic S-R flip-flop. 

An example of a NOR-logic S-R flip- 
flop is shown in Fig. 4, while the truth 
table is shown in Table 2 . As you might 
expect, the NOR-logic S-R flip-flop oper- 
ates in the opposite manner from the 
NAND-logic version of the circuit. That 
can be verified by examining the truth 
tables for the two circuits. 

As in the previous case, only a momen- 
tary high need be applied to either input to 
make the nor S-R flip-flop change output 
states. 
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FIG. A — nor LOGIC can also be used to build an 
S-R flip-flop. 




TABLE 2 
Inputs Outputs 



No change 
1 

1 

Disallowed 



The S-R flip-flop can be used in a wide 
variety of applications. One such applica- 
tion is a digital version of a latching 
switch. Figure 5 shows such a switch 
based on the NAND-logic S-R flip-flop. 
The inputs are controlled by pushbutton 
switches, SI and S2. Each is a normally- 
open type that closes when pushed. Since 
each input is strapped high with a 3300- 
ohm pull-up resistor, the input will be 
high as long as its associated switch is 
open, but will go low when that switch is 
closed. Once again, due to the nature of 
the circuit, a momentary low is all that is 
required for the output to change states. 

Note in Fig. 5 that the switches and the 
outputs are labeled start and stop. That 
labeling implicitly assumes that the cir- 
cuit is used in a machine or instrument 
that needs "start" and "stop" commands. 
Assuming an initial state of the stop 
output high and the start output low, 
pressing the start button will cause the 

Si 

START 




FIG. 5— THIS CIRCUIT can be used to issue 
"stop" and "start" instructions to a circuit or 
piece of machinery. Its operation is analogous 
to a latching switch. 

outputs to change states; that is, the start 
output will go high and the stop will go 
low. Those output states will remain 
"locked-in" even after the switch is re- 
leased. They will reverse again only when 
the stop button is pressed. 



Ordinary S-R flip-flops sometimes suf- 
fer a problem that besets classical relay 
circuits: race conditions. In the classical 
version of the problem, relays that sup- 
posedly close simultaneously do not, with 
unpredictable results . Another problem is 
that noise impulses can create conditions 
that may cause the flip-flop to go into the 
opposite, incorrect state. There may also 
be a timing problem; that is, we may not 
want a circuit action to occur until a cer- 
tain time. All of those problems are either 
solved or reduced by the use of the 
clocked S-R flip-flop shown in Fig. 6. 

The clocked S-R llip-flop is made from 
a NAND-logic S-R flip-flop that is gated by 
a clock signal. Gates ICi and IC2 are 
cross-coupled in the manner that is nor- 
mal for NAND-logic S-R flip-flop circuits. 
The set (labeled a) and reset (b) inputs, 
however, are controlled by gates IC3 and 
IC4, respectively. 




FIG. 6— IN A CLOCKED S-R FLIP-FLOP, the out- 
put will change states only when the clock Input 
Is held high. 

Recall the operation of a nan d logic S- 
R flip-flop: if point a is momentarily 
grounded, the flip-flop is set (the q output 
is high, the cj is low); if point b is 
grounded, the flip-flop is reset (q is low, q 
is high). Point a is controlled by gate 1C3, 
while point b is controlled by gate IC4. 
But both IC3 and IC4 are controlled by 
the clock line. When the clock line is low, 
the outputs of IC3 and IC4 are locked 
high, and will not respond to changes on 
the other inputs (s and r). Those inputs are 
thus active only when clock is high. Note 
that the sense of the s and r is reversed 
from normal NAND-logic S-R flip-flops. 
Here, the those inputs are active-high 
rather than active-low. 

The clocked S-R flip-flop solves some 
of the problems inherent in the regular S- 
R flip-flop circuit. In any event, the 
clocked version of the circuit permits syn- 
chronous operation (and changes are al- 
lowed to occur only at certain discrete 
times). 

Another alternative for synchronous 
operation is the master-slave flip-flop 
(also call the load-transfer flip-flop) 
shown in Fig. 7. That circuit consists of a 
pair of clocked S-R flip-flops in cascade; 
i.e. the q and q outputs of one S-R flip- 
flop, ICI, drive the s and r inputs of the 
second flip-flop, IC2. The clock inputs of 
the two flip-flops are driven out of phase 
with each other (one is high when the 
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FIG. 7— THE MASTER-SLAVE FLIP-FLOP oper- 
ates in a two-stage manner. When the clock sig- 
nal is low, Information presented to the inputs is 
latched into the first flip-flop. When the clock 
goes high, that information Is passed to the 
second flip-flop, whose outputs change accord- 
ingly. 



other is low). The clk input of IC2 is 
driven directly by the master clock signal 
(also called load/transfer or L/T signal), 
while the clk input of ICI is driven by the 
inverted master clock signal . 

Recall the operation of the normal 
clocked S-R flip-flop: The signals applied 
to either input will only cause an output 
change when the clk input is high. Thus, 
when the master clock signal is low, IC2 is 
inactive (its clk line is low) and ICI is 
active (its clk input is high). That situa- 
tion permits loading of the master-slave 
flip-flop. State changes at either input of 
ICI are reflected by the outputs of that 
gate. 

When the master clock line goes high, 
the situation reverses— IC2 is active and 
ICI becomes inactive. At that time, the 
outputs of ICI are "read" by the inputs of 
IC2. Thus, those outputs will either set or 
reset the outputs of IC2. 

Clocking 

Flip-flops are designed to be triggered 
in one of two ways — either on a leading or 
trailing edge of a clock signal, or when 
the clock signal reaches a certain positive 
or negative level. 

Where triggering takes place is impor- 
lanl because it tells us where the action of 
the flip-flop will occur. On a level-trig- 
gered flip-flop, the output state changes 
will occur when the clock is either high or 
low (according to design), but not during 
the transition between levels. Thus, a 
positive-level-triggered flip-flop is active 
only when the clock input is high; the 
clocked S-R flip-flop discussed earlier 
was an example of that type of triggering. 
Similarly, the negative-level-triggered de- 
vice becomes active when the clock line is 
low. 

An edge- triggered device acts during 
either low-to-high (positive edge trig- 
gered) or high-to-low (negative edge trig- 
gered) transitions. Although edge- 
triggered devices are not common in the 
type of circuits discussed thus far, they are 
used extensively in more complex flip- 
flops. Those devices will be the subject of 
our next article. R-E 
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How Many Times 
Do You Intend To Let 

"THE SAME DOG" 

Bite You ? 



* How many times have you worked all day long trying to diagnose the 
hi-voltage/ LV regulator circuit of a set that is in shut down only to 
eventually find that a shorted video, color, vertical, tuner, AGC, or 
matrix circuit was causing the set to shut down and, to tind that the hi- 
voltage/ LV regulator circuit was working flawlessly all the time? 

* How many times have you spent the day looking for a short that was 
causing the set to shut down, only to eventually find that an open 
vertical, video, matrix circuit or, an open HV multiplier was to biame? 

* How many times have you worked all day on the same TV set, only 
to find out that the set's flyback transformer was defective? 

-*■ How many flyback transformers have you replaced only to find that 
the original flyback was not defective? 

+ How many horiz output transistors and Sony SG 613SCRS have you 
destroyed while simply trying to figure out whether the flyback was 
good or bad? 

* How many times have you been deceived by your flyback "ringer"? 
Can you even count the number of hours that your "ringer" has caused 
you to waste? 

* How many times have you condemned a flyback, only to find that a 
shorted scan derived B+ source was causing the flyback to "appear" 
as though it were defective? 

* How many hours have you wasted, working on a TV set, only to find 
that the CRT had a dynamically shorted 2nd anode (to primary 
element)? 

* How many new sweep transformers have you unknowingly 
destroyed because a short existed in one of the scan derived B + 
sources? 
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• How many times have you said to yourself, "I could fix this ■ 
if I could only get it to fire up long enough to lite the screen? - - 
blowing an output transistor or a fuse . " 

+ How many additional bench jobs could you have gotten, had you 
been able to give an accurate, "on the spot" estimate on sets that 
were either in shut down or, not capable of coming on long enough for 
you to analyze them? 

If you had been using our all new Super Tech HV circuit scanner, you 
would have had an accurate evaluation concerning all of the above in 
about one minute, at the push of just one single button. 

it's true! Push just one tesf button and our HV circuit scanner will (1) 
Accurately prove or disprove the flyback, (2) Check for any possible 
shorts in any circuit that utilizes scan derived B + , (3) Check the scan 
derived power supplies themselves for shorted diodes and I or elec- 
trolytic capacitors, (4) Check for primary B+ collector voltage and, (5) 
Check the horiz output stage for defects. 

Our HV circuit scanner works equally well on sets with integrated or 
outboard HV multipliers. It will diagnose any brand, any age. solid state 
TV set including Sony. The only exceptions are sets which use an SCR 
for trace and, another for retrace (i.e., RCA CTC 40 etc.). Our scanner 
will not work on these sets. 

In plain English, our HV circuit scanner is even easier to operate than 
a "plain vanilla" voltmeter. 

First off, when you're using a scanner, you do not remove the flyback 
in order Jo check it. In fact, you don't even unhook any of the wi res that 
are connected to the flyback! All you do is: 

(1) Remove the set's horiz output device, plug in the scanner's inter- 
face plug, then make one single ground connection. That's all you do to 
hook it up. 

(2) If the primary LV supply is functional and, assuming that the emitter 
circuit of the horiz output stage has continuity, the scanner will tell you 
that it is ready to "scan" by illuminating the "ready" light, which is the 
white button on the test / run switch. 



(3) Press the spring loaded (test) side of the test / run switch and the 
scanner will "look" for any type of a short that might exist anywhere 
on the secondary side of the flyback, including the HV multiplier, an} 
circuit that relies on flyback generated B+ and, including the flybact 
itself (both primary and all secondary windings). It will simultaneously 
check for a shorted LV regulator device HV multiplier, or an open o 
"partially" open safety capacitor. 

If a short or, an "excessive load" exists on one secondary winding, al 
other secondary windings will have "normal" output voltage in spite o 
the short. Only the shorted winding itself will have zero volts on it. This 
makes shorted scan derived B+ sources incredibly easy to isolate 
During this test, the 2nd anode voltage is being limited to approx 5 k* 
by the scanner. 

If a short is present, the red "flyback" light will either lite, or flash (a 
various speeds), depending on which type of a short exists. If no short; 
exist, the "flyback" light will be green. 

Assuming that the "flyback" light is green, no shorts exist and, it i! 
now time (and safe), 1o begin looking for open circuits which might be 
causing the set to shut down due to flyback run-a-way. It only stands t< 
reason that if no shorted conditions exist, then one (or more) circuit; 
will have to be open, otherwise, the TV set would be working! 

(4) Now that you know that no shorts exists, push the "run" side of th< 
test / run switch (the side that latches), Provided al! of the other circuit: 
in the TV set are functional, the scanner will now put a picture on th< 
set's CRT screen that has full vertical and horiz deflection, norma 
audio, video and color. 

Keep in mind that during this test, your scanner is: 

(1) Circumventing all horiz oscAjriver related shut down circuits, 

(2) Limiting the set's 2nd anode voltage to approx 20-25 kv, 

(3) Substituting the set's horiz osc/driver circuit and, as a resull 
eliminating any need that the set might have for an initial start up o 
B+ resupply circuit for the osc/driver. 

Wait about 15 seconds for Its filaments to warm up, then look at th< 
CRT. Any circuits that are "open" will now produce an obvious symp 
torn on the screen. Because the scanner has circumvented all of thi 
set's shut down features, you can now use your old reliable "symptor 
to circuit analysis" technique to troubleshoot the problem, i.e., if th 
picture has no blue in it — repair the blue video or blue matrix circuh 
If the picture has only partial vertical deflection - - - repair the vertics 
circuit, and so on. The scanner has effectively removed all of th 
stumbling blocks that would normally prevent you from diagnosing th 
problem, i.e., start up and shut down features, and allowed you t 
repair the TV set by using conventional techniques. 

When you're using a scanner, all start up, shut down, dead set pre 
blems are easy to solve. You don't need anyone to tell you just howdi 
ficult these problems can be for those who don't have a scanner! I 

Our Super Tech HV circuit scanner normally sells for only $495°' 
Beginning July 4, 1 985 thru August 31 , they are on sale for only $395* 

VISA, MASTERCHARGE, C.O.D. ORDERS WELCOME 

DIEHL ENGINEERING • 6004 Estacado Ln. • Amarillo. TX 79109 

PHONE (806) 359-1824 or (806) 359-0329 
Phone Orders Welcome 

Since the Scanner only has two buttons to press, mosf technician 
never need it but, our "Hot Line" is available to assist new owners i 
the operation of their scanner. Phone (306) 359-0320. 
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As anyone who has ever tried knows, 
one of the most difficult tasks in building 
one of the many construction projects fea- 
tured in Radio-Electronics is making the 
PC board using just the foil pattern 
provided in the article. True, all sorts of kits 
and things are sold to let you lift a foil 
pattern from a magazine page. But, while 
some of them do work, most of them don't. 
What usually happens is that you wind up 
copying the artwork by hand. 

Well, we're doing something about it. 

We've moved all the foil patterns to a 
new section of the magazine. They'll be 
printed by themselves, full sized, with 
nothing on the back side of the page. 
What that means for you, is that the 
printed page can be used directly to pro- 
duce PC boards! 



Actually the method you'll need to use 
to etch directly from printed artwork is a 
little bit different from the one you're prob- 
ably used to using to produce PC boards, 
but we've done some testing and it works! 

In order to produce a board directly from 
the magazine page, you first need to do a 
little bit of work on the foil pattern. The first 
thing to do is remove the page from the 
magazine and carefully inspect it either 
under a good light or on a light table. As a 
matter of fact you should really do both of 
those since each one will show up dif- 
ferent kinds of imperfections in the art- 
work. What you're looking for are breaks in 
the traces, bridges between traces, and in 
general, all the kinds of things you look for 
in the final etched board. You can clean up 
the published artwork the same way you 



clean up you own artwork. Drafting tape 
and graphic aids can fix incomplete traces 
and doughnuts, and you can use a hobby 
knife to get rid of bridges and dirt. 

Once you're satisfied that the artwork is 
clean, take a little bit of mineral oil and 
carefully wipe it across the back of the 
artwork. Don't get any on the front side of 
the paper (the side with the pattern) be- 
cause you'll contaminate the sensitized 
surface of the copper blank, (if you do 
contiminate it, you won't notice anything 
when you make the exposure, but when 
you develop the board, the oil can act just 
like resist and keep the developer from 
dissolving the unwanted resist on the 
board. 

After the oil has "dried" a bit— patting 
with a paper towel will help speed the 
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COMPONENT SIDE OF PRINTER BUFFER board Is shown here in a full size mirror Image. This side 
must go toward the board to be exposed. See page 59. 
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PC Service 



process — place the pattern front side 
down on the sensitized copper blank, and 
make the exposure. 

The mineral oil is optional, but it does do 
two things tor you. It makes the paper 
much more transluscent and it makes the 
foil pattern appear darker. A successful 
exposure depends on having as much 
contrast as possible in the exposure mask 
and that's exactly what the mineral oil 
does. 

Even though the mineral-oil treated pa- 
per is transluscent, it's still not anywhere 
as clear as lithographic film (which is 
what's normally used in producing PC 
boards). That means that you're going to 
have use a longer exposure time than you 



are probably used to. 

We can't tell you exactly how long to 
make the exposure time, because we 
don't have any idea what kind of light 
source you use. A simple rule of thumb is 
to figure that there's a 50 percent increase 
in exposure time over lithographic film. 
But that doesn't necessarily mean you'll 
need a 50 percent increase. If you're used 
to taping up a pattern on mylar sheets, 
you'll find that rubbing the paper with min- 
eral oil makes it just about as transluscent 
as mylar. 

Note that sensitizers vary as well. Min- 
eral oil isn't as transparent to ultraviolet 
light as it is to other parts of the spectrum, 
If your sensitizer wants to see ultraviolet, 



you may find using mineral oil to be more 
trouble than it's worth. 

You'll have to experiment to find the 
best method to use with the chemicals 
you're familiar with. And once you find it, 
stick with it. Don't forget the "three C's" of 
making PC boards — care, cleanliness, 
and consistency. 

Finally, we would like to here how you 
make out using our method. Write and tell 
us of your success, and failures, and what 
techniques work best for you. Address 
your letters to: 

Radio- Electronics 

Department PCB 

200 Park Avenue South 

New York, NY 10003 
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PC Service 




SOLDER SIDE OF PRINTER BUFFER board is shown here in a lull size mirror image. This side must go 
toward the board to be exposed. See page 53. 
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SOLDER SIZE OF THE INFRARED VIEWER board Is shown here In a full- 
size mirror Image. This side goes toward the board to be exposed. See 
page 49. 
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ADVERTISEMENT 



HOW MUCH DO YOU KNOW 

ABOUT THIS 

RCA LV REG. CIRCUIT 
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Typical of RCA CTC 85 thru 108 LV Regulator Circuits 



Schematic by Dlehl Engineering 



How many of these questions 

can you answer? 

(1) Every circuit has a beginning and an ending. Where does this 
circuit begin ? 

(2) Specifically, what is the purpose of this circuit ? 

(3) What turns it on ? What turns it off, or does it ever really turn off ? 

(4) Does this circuit have a shut down feature ? If so, which com- 
ponents are involved ? 

(5) What would happen if Q1 03 were to become shorted E to C ■ ? 

(6) What purpose does ZT.1.5 serve ? 

(7) What would happen if D11 4 became shorted ? 

(8) What purpose does C126 serve? What will happen if C126 
becomes open ? 

(9) Is the winding between terminals 3 and 4 of the flyback a primary 
or a secondary winding ? 

(10) What purpose does C1 17 serve ? Exactly what does it do, and 
exactly how does it do it ? 

(11) Exactly what do resistors R113, 114, 115. 116, and 117 do? 
What happens if they change value ? 

(12) What occurs that causes this circuit to produce an initial start up 
pulse ? 

(1 3) Why does this entire circuit become shorted and begin to destroy 
horiz output transistors if the regulator SCR becomes shorted ? 

(14) There is exactly one safe and practical method of circumventing 
this LV regulator circuit for test purposes. This technique does 
not Involve a variac. Instead, you must disconnect one wire then 

connect a jumper wire from terminal #4 directly to 

Which wire do you disconnect and where do you connect the 
other end of your jumper wire ? 

(15) If SCR100 is shorted, this circuit will still "eat" horiz output tran- 
sistors even if you are using a variac. Why? 

(16) Why does this circuit use a floating ground ? 



We publish a monthly magazine called the Technician I Shop Owners 
Newsletter. Each month we take a popular circuit and absolutely 
diasect it. 

Using color coded pictorial schematics such as the one above, we 
"map out" every action in the overall sequence of events thai must 
take place during each and every cycle. 

Beginning with the very first "action" in the sequence (which just 
happens to be depicted in the above schematic) we explain exactly 
what is taking place. We then explain the function of every component 
in that portion of the circuit. After explaining the function of each com- 
ponent, we show you how to troubleshoot that particular "action" or 
function. 

After reading our newsletter on this circuit, you could answer all of the 
above questions as fast as anyone could ask them, In fact, you will 
then know everything there is to know about this circuit. Including how 
to troubleshoot It I ! 

Regardless of whether you work on TV sets, stereos, radios or 
computers, just having the ability to "diasect" an electronic circuit 
(any circuit) is worth a fortune. In reality, "diasecting" is exactly what 
our newsletter is designed to teach you. 

Because of the manner in which our newsletter is written, the subject 
matter that is gained from each monthly issue is so extremely broad 
that it will "spill over" into your everyday troubleshooting routine, and 
be applied to totally unrelated circuits. 

Each monthly issue sells for only $9", due ten days after delivery. 
VISA / Mastercharge welcome. 

To Order; Send your name, address and phone § to Diehl Publica- j 
tlons, 6004 Estacado Ln., Arrtarillo, TX 79109. Specify Issue #3. £ 

For immediate Service Call: (606) 359-0329 or 359-1824. § 

Do not use the Reader Service Card in this magazine to place your Z 
order. u 
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Robotics 



Lab layout 

When setting up a robotics lab, 
the first thing to consider is what 
equipment you'll need. The most 
important parts of any robotics lab 
are the power supplies. Typically 
you will need one or more sup- 
plies that can deliver at least 5 
amps at 5 and 12 volts. The 12 volts 
is required to power motors; most 
motors on the market are de- 
signed to operate from a12-24-volt 
supply. Note that a motor supply 
need not be well regulated. The 5- 
volt source is, of course, to power 
the robotic control circuits. 

The current rating we just spec- 
ified should be observed. The 12- 
volt supply will be used to power 
various motors, and those tend to 
use lots of power. Even though 



Setting up a robotics design lab. 



ANYONE WHO EXPERIMENTS WITH PER- 

sonal robots soon finds that plenty 
of space is a necessity. Although 
you may already have a workshop 
set up for your electronics experi- 
mentation, it just won't do for 
robotics. An area free of obstruc- 
tions and large enough for your 
creation to wander about is what 
you need. 

If, on the other hand, you ex- 
periment exclusively with arm-like 
mechanisms, some clear bench 
space is all that's called for. Even 
then, it may be necessary to move 
solder irons and various other 
tools each time you want put the 
machine to work. 

Therefore, this month we'll turn 
our attention to setting up a small 
robotics laboratory. In no way, will 
our lab compare with a typically 
well outfitted, sophisticated uni- 
versity robotics laboratory But, it 
will suffice for experimental pur- 
poses. 



BENCH COMPUTER 

\ / POWER SUPPLY 




\ 


I / / 
















li — Li 


























































































































































A 


























1 
























/ 


/ 










\ 






CABLE DISTRIBUTION FLOOR MARKED 
SYSTEM INI FOOT GRID 





FIG. 1 



CEILING 




MODULAR 

TELEPHONE 

CONNECTOR 



FIG. 2 



your robot will eventually be 
"scooting" around on battery 
power, its nice not to worry about 
constantly having to charge bat- 
teries while experimenting. 

The 5-volt supply should have 
sufficient power to handle any 
kind of logic circuitry that you 
might need. If you've a very so- 




MARK J. ROBILLARD 

ROBOTICS EDITOR 

phisticated control system with 
many motor drivers and micro- 
processors in mind, you'll defi- 
nitely need the 5 amps. Of course, 
if all you are working with is low- 
power CMOS logic, you probably 
won't draw anything more than 
about 1.5 amps. But with a S-amp 
supply, you won't have to replace 
or upgrade the power supply as 
your robotic system expands. 

The supply can be of the "home- 
brew" variety. (We'll show you to 
build a universal 5-amp power 
supply from a few simple compo- 
nents in the future.) 

You'll also need (and may want 
to build) a workbench, and what I 
call a "cable-distribution system." 
Figure 1 shows the basic setup of a 
simple robot lab with a table in the 
upper half of the figure. 

The table can be something as 
simple as two wooden horses sup- 
porting an unfinished door. Com- 
ing down from the center of the 
table is the cable- distribution sys- 
tem (a harness containing all the 
interface cables you could possi- 
bly need). Those cables make the 
task of debugging the robotic cir- 
cuits (during experimentation) 
easier by allowing individual test- 
ing of the control circuits. The 
robot is tested by writing a simple 
BASIC program to it from an inex- 
pensive computer to exercise the 
circuits. 

Within the cable-distribution 
system, there should be two 4- 
wire, telephone-type hook-up ca- 
bles with modular plugs on one 
end for connection to the control 
circuits. The other end should be 
terminated in a 25-pin D-type con- 
nector for easy connection to the 
serial port of a computer. 

Why two serial cables? Con- 
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ANTENNAS $5.00. 

All kirn * of anlennis tor 
all K' -, =3 ol amaiour sadio 
•ecepdon 



SIMPLE TROPICAL 
1 MEDIUM WAVEAN- 
TENNAS.,-, M.50, U» 
lham on lira GO, 75, 90 
and ISO meter Penda. 
A srj 55CM50O HI 

. INTRODUCTION TO 

RADIO OXING 

$$.00. Go* mlOlhiS fas- 
dnating hobby Thta book 
tells you jus1 apo«1 ewjry- 
inirvj you need lo Know 
lo gel sizzled 




INTERNATIONAL DI- 
ODE EQUIVALENTS 

£5.75. Helps W"z replace- 
menu Inr recriitf diodes. 
Inaos, thyinstdns. pnolo 
dipdea and display di- 



1NTERNATIONAL 
TRANSISTOR EQUIV- 
ALENTS 57.50.. 

Locales possible my* 
slltules tor a -x,-;-.: ;\ ■ 
use>t-onenEed iso'cc'inn or 
modem Irans.slors Japa- 
nese European and 



Affordab 



n 







SErVlCO.NtJUCTOrl 

THEORY. SO*d 3 

$5.75. E'emenlsj ol Elec- 
ironccs Leads mm 

troneistora and z'.fs • 
samiopnflucwr devices 



C ELECTRONIC MU- 
SIC PROJECTS 

..t4,oo, Proje-cl 
ranges From gudar 
q'Ic: _ 3 Ihm fuz^tjox. 
reverb and eomDtoc 
organ curcutts 



HOW TO USE OP 

AMPS 55 r 75. A 

Source Qcok or cirtuiis 
■ ir- J a relsrenca Poo^ J .:-i 
des-.g-f calcutalrons 



COUNTER DRIVER 
ft NUMERICAL DIS- 
PLAY PROJECTS 

34.50. Numerrca 1 indica- 
tor devices make -i easy 
to count, divide and dis- 
play 



ELECTRONIC SYN' 
THESJZER PROJECTS 
$4,50. How 10 as- 

semble Ihe alemenls ot a 
sv" I "-es ■: n ■ and men pur 
tnem all looelher 



ELECTRONIC TIMER 
PROJECTS $5.00. 

Timing circuits Eo I : jus/i 
aboul every apphciTJon 
Requ.ifl<]1or ev*ry ei- 



e Prices 



PRACTECAE, ELEC- 
TRONIC BUILDING 
BLOCKS. Room,.... 
35,75. Build 'lie v.-z-rXz 
and ttnen combine l"e m 
to rorm almost any 
■Custom profHl ol your 
enqtee 

THE SIMPLE ELEC- 
TRONIC CIRCUIT. Book 

1 $5.75. EFamemsoJ 

E3eclrornC5 Fundanenjal 
eiedranics Ihadry 




PRACTICAL ELEC- 
TRONIC BUILDING 
BLOCKS. Book a..... 
S5.75. AmpJiliers ol all 
kinds 1q add to i^e cir- 
ntfls Ircm Hook 1 dElhis 
senea 



ALTNEHATINGCUfl- 
RENT THEORY. Book 2 

$5.75. Elements ol 

Etotfronits Needed lof 
comprehansion of 
speech muse, radio. TV 



3rtd more 



m 




■ ■ 
- 



SEN OLE IC PROJ- 
ECTS S4.S5. AT' 

projects ;n this back are 
Dased din one >C and are 

ssmplelo COnslrtcJ Great 
way lo gut started wi|n> iQ s 



POPULAR ELEC- 
TRONIC PROJECTS 

54.7S. A cdllMEiPn ■?.' a 
wide range crl etoctrone 
prcteds and cmcuils 'a r 
the ejtperimente' 



CHECKOFF 
THE BOOKS YOU WANT 



IC PROJECTS FOR I ] POPULAR ELEC- 

BEGINNERS 35.00. TRONIC CIRCUITS. 

Written especially lor ih# Book 1 $5.00. More 

less experienced expen- circuits tor hobOytsts Au- 

manter Complele pans c3o, radio, lest, music, 

layouts ai-d wring cK household and "rrc 
agrams 

' 555 PROJECTS C POPULAR ELEC- 

SS.0O. So LrseEul thai tnnl TRONIC CIRCUITS. 
\C has 3.n unpa?a::ijiep Book 2 ..... SS.T5. Mce 
repulalian Here% a oook usduE circuits None ol 
lull ei useiu 1 applicalians these prciecls duo'*caie 
those in Boo* i of Ihts 
scnes 

STEREO QUAORAPHONY ^ 

HANDBOOK i/w NOW52.Z5 

AUDIO ENTHUSIASTS *T 

HANDBOOK (AJv NowS3.GO 

SOLID STATE NOVELTY ^^ 

CIRCUITS SflSO NOW32.60 

BUILD Hl-Ft AUDIO W 

ACCESSORIES KM NmwSS 60 

2fl TESTEO TRANSISTOR >Bf* 

PROJECTS A NowS3.1fl 

50 PROJECTS USING CA3! 30 pH NoW$3.35 
' PRACTICAL INTPGDEJCTION ^^ 

TO DIGITAL fCs . . , 3«% NOW33.1B 

FIRST BOOK OF n^- 

PRACT1CAL PROJECTS ... lUn* Now 82.80 

MAJOR SOLID-STATE ^^ 

HI-FI PROJECTS KlVl Now S2.2S 

' 50 CIRCUITS USING ^ 

DIODES «n Now IS.U 

IC LM390O PROJECTS $*T& NOW $3.55 

» ciRCUrrs %f 

USING 7400 IC* MO Now $3.35 

50 SIMPLE LEO CIRCUITS Jpf5i Now S3.1S 
FIRST BOOK OF «/ 

TRANSISTOR EQUIVALENTS fi>Ei Now 52.60 
ELECTRONIC PROJECTS ^^ 

FOP BEGINNERS IrAo Now 53.75 

50 FET TRANSISTOR ^hff 

PROJECTS lC5o Now 53.35 

BEGINNERS GUIDE TO HUlLQUk* 
ELECTRONIC PROJECTS. .,95%) NOW $3.75 
ESSENTIAL THEORY FOR THftaT 
ELECTRONICS HOBBYIST SSM Now $3.75 



BOOKS LISTED BELOW ARE 25% OFF REGULAR CATALOG PRICE 




g 


nrra 






THE MORE YOU BUY.....THE MORE YOU SAVE THE MORE YOU BUY 




m 





SPECIAL CLEARANCE SALE OFFER ENDS AUGUST 15, 1985 



ELECTRONIC TECHNOLOGY TODAY INC. 

P.O. Box 240, Massapequa Park, NY 11762-0240 



Name . 



I 



Address . 
City 



-Stale . 



_2ip. 



'Canadian Shipping 



Number of books ordered | 1 

Total Price of Books $_ 

Sales Tax (NY Slate Residents) _ 

"Shipping in U.S. only 

($1.00 1st two books, 40e ea additional) _ 

TOTAL ENCLOSED $_ 
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ON THE COVER 

Inputting without the classic keyboard can be done in many ways, 
Here we see the Koala Pad from Koala Technologies being used 
with an IBM computer. See page 8. 

COMING NEXT MONTH 

Touch Screens 

Sensitive Video Display Terminals provide still another— 
simple— way to input information. 

Voice Reproduction 

Here's how to get more than 5 seconds of synthesized speech 
with 16 K. 

Emulating Printer 

The easy way to resolve problems of incompatibility! 
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EDITORIAL 



Hackers. 



■A "Computer Hacker" is a thief. A crook who uses his computer to attempt 
to break into other computers and leave evidence that he has done so. 
These low-lifes try to set into bank computers and louse up the records, 
one even sot into a hospital's computer and did so much damage to the 
records that lives were actually jeopardized. They try to get into school 
computers and screw up those records too. 

Some of them have successfully broken into classified government 
computer systems, endangering the security of our country They form clubs 
and swap coded information, they have magazines that offer tips to 
improve their skills. 

We'd like to 30 on record. We're anti-hacker. These thieves, for that's 
exactly what they are, are giving all of us a bad name. They've been getting 
a lot of publicity lately and it's all bad. Sure, they try to come off as "boy 
genius" types that are so adept at using their computers that they can foil 
the most-professional anti-hacker security systems. But break down what 
they're doing and how they're doing it, and you see that all they do is 
nothing but drudgery repeatins and repeating with minor chanses until 
they break in. There is nothing at all intelligent about what they do, and 
especially the way in which they do it. If they do manage to break a code, 
it's usually the result of a freak accident. Certainly not the product of any 
intelligence on their parts. 

Hackers are morons with computers. They've sot nothing else to occupy 
their minds, they're hungry for a little notoriety and for my part, they should 
be treated as exactly what they are— crooks. There's no redeeming quality at 
all in them, they are not to be admired, and what they're doing hurts all of 
us. 

How? I saw the same thing happen in amateur radio, later in CB. The 
good guys have to take the heat for the bad guys. Some suy with a sisnal 
squirter louses up every TV in the neighborhood, and any ham that tries to 
put up an antenna gets dirty looks from the neighbors. 

It's the same with computers. If your neighbors know you have a 
computer, and they see the news stories about what the horrible hackers 
are doing, you're going to be painted by the same broad brush. 

You may have a friend who hacks. If you do, do him a favor Redirect his 
thinking into something more substantial. Get him involved in baseball, or 
stamp collecting, or introduce him to a girl. 

Just get him away from his computer 



0^^ ^. ttssQc 



Byron G. Wels 
Editor 



ComputerDigest is published monthly as an Insert in Radio-Electronics magazine by Gernsback Publicalaons, 
Inc., 200 Par* Avenue Souih, New York, NY 10003. Second-Class Postage feid at New York. N.Y. and additional 
mailing offices. All hghls reserved. Printed in U.S.A. 

A stamped sell-addressed envelope must accompany all suhmilted manuscripts and or artwork or photographs if 
their return is desired should they be rejected. We disclaim any responsibility for Ihe loss or damage ol 
manuscripts and or artwork or photographs while in our possession or otherwise. 



Computer 
Digest 

Hugo Gernsback (1884-1967) 

founder 
M. Harvey Gernsback, editor-in- 
chief 
Larry Steckler, CET, publisher 
Art Kleiman, editorial director 
Byron G. Wels, editor 
Brian C. Fenton, technical editor 
Carl Laron, associate editor 
Robert A, Young, assistant editor 
Ruby M, Yee, production manager 
Robert A, W, Lowndes, production 

associate 
Karen Tucker, production assistant 
Jacqueline P. Weaver, circulation 

director 
Arline R. Fishman, 
advertising coordinator 



Gernsback Publications, Inc. 
200 Park Ave. South 
New York, NY 10003 
Chairman of the Board; 
M. Harvey Gernsback 
President: Larry Steckler 

ADVERTISING SALES 212-777-6400 

Larry Steckler 

Publisher 

EAST/SOUTHEAST 

Stanley Levitan 
Radio-Electronics 
200 Park Ave, South 
New York, NY 10003 
212-777-6400 

MIDWEST/Texas/Arkansas/Okla. 

Ralph Bergen 

Radio-Electronics 

540 Frontage Road— Suite 325 

Northfield, Illinois 60093 

312-446-1444 

PACIFIC COAST 
Mountain States 

Marvin Green 

Radio-Electronics 

15335 Morrison St., Suite 227, 

Sherman Oaks, CA 91403 

818-986-2001 



4 ComputerDigest — AUGUST 1985 



LETTERS 



Can Someone Help? 

I own a Timex 1000 and a TVRO 
Earth Station. I'm searching for a 
program to plot stationary satellite 
positions from different parts of 
the U. S. I'm sure lots of your 
readers would be interested in a 
program such as this. — William 
Scott, Manteca, CA. 

Bill, that sounds like a great idea! 
I'll refer it to our Software Review 
Editor, and if he can't come up 
with something, perhaps one of 
our readers can. 

Archival Programs? 

I don't know if anybody has 
ever done this before, but I've put 
my family tree on a disc, alons 
with some personal annotations 
and I'd like to store this for 
posterity How can I protect that 



disk?— Martin Resnick, St. Paul, MN. 

We've never heard of this before 
Martin, so ail we can do is make 
some suggestions: Begin by using 
the very-best quality disk that you 
can buy, and then wrap it in 
aluminum foil twice. The second 
sheet covers the wrapped and 
folded areas of the first sheet. This 
should help protect against stray 
magnetic fields. Put it between 
sheets of heavy cardboard to 
protect it from bending, and place 
it in an envelope sealed with 
heavy tape. Add a few packets of 
silica gel too. And good luck! 

Understanding guy 

I understand that mistakes can 
happen, Lord knows I've made my 
share too. But how can a reader 



tell if there's a mistake in the 
project he's planning to build from 
a magazine? It isn't just your 
magazine — it happens in all of 
them! Is there a way to protect 
against this? — Roger Touhey, Sioux 
Fails, SD. 

Roger, thanks for being so 
understanding. Yes, authors can 
make mistakes, editors can let 
something slip, the proofreaders 
might not catch an error and 
typesetters have been known to 
hit the wrong keys occasionally 
Errors do creep in, despite our 
best efforts. But it doesn 't happen 
as often as you might think, for we 
do try to be careful! One way is to 
Sdve the "hot project" for a couple 
of months and watch the 
magazine for corrections. 



COMPUTER PRODUCTS 

For more details use the free 
information card inside the back cover 



COMPATIBLE VIDEO I/O BOARD, 

model DT2803, is a video frame- 
grabber and display board for the IBM 
PC and PC/XT. The model DT2803 
captures a 256 x 256 x 6 black-and- 
white image, and the R-G-B output 
handles 64 colors x 64 intensities and 
includes cursor control. In combina- 
tion with the Videolab software 
package, the model DT2803 is ideal for 
applications in industrial robotics, in- 
spection, and assembly as well as 
medical imaging and graphic arts. 

The Videolab package is an easy-to- 
use software for real-time video digi- 
tization and display with the DT2803. 
It is divided into two major sections: 
Videotutor and videosub. Videotutor 
is an interactive, command-driven tu- 
torial program that allows first-time 
users to become familiar with the 
model DT2803 video I/O board within 
a user-friendly programming environ- 
ment, Videosub is a comprehensive 




CIRCLE 21 ON FREE INFORMATION CARD 



library of subroutines for user-defined 
applications programs; callable from 
BASIC (interpreted and compiled), C, 
PASCAL, and FORTRAN, Videosub sup- 
ports all the functions of the model 
DT2803. 

The model DT2803 board is 
shipped complete, with a comprehen- 
sive user manual and demonstration 
diskette, including sample programs. 
The single-unit price for the model 
DT2803 is $1495.00. Videolab is 



shipped on a single-sided, double 
density diskette, and includes a com- 
prehensive user manual; the price is 
$995.00.— Data Translation, 100 Locke 
Drive, Marlboro, MA 01752. 

PROTOTYPING BOARD, the eZ Card, 

is a blank circuit board for computer 
hobbyists or engineers who wish to 
build a prototype board according to 
specific design. The board provides 
the means to interface prototype cir- 
cuitry for the IBM-PC with several 
features. A switch-selectable address 
decoder frees the user to concentrate 
on design. Selector switches permit 
up to eight boards to be installed in a 
single PC system. 

Two areas are available for building 
prototype circuits on this large, full- 
slot sized board, one of which is 
situated for installation of I/O con- 
nectors. The larger prototype area 
consists of a grid of over 2,300 plated- 
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through holes on 0,1-inch centers, 
suitable for installins over 60 wire- 
wrap sockets. 
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The eZ Card uses sockets for all 
buffer IC's and a gold-plated edge 
connector for maximum reliability of 
operation.. A mounting bracket is 
provided for permanent installation 
into the PC system housing. The board 
comes with documentation that in- 
cludes experimental circuits and 
related basic application programs for 
each circuit. It is priced at $89.95 — 
$5.00 shipment from stock to four 
weeks. — Sdbadid Export Corporation, 
PO Box 1132, Yorba Linda, CA 92686. 

DISK DRIVE, the Commodore SFD 
1001, is enclosed in a 1541 -sized case 
and has a one-megabyte storage ca- 
pacity on a double-sided, double 
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density format. A utility disk with 64 
and 8032 utilities is included with the 
disk, and an optional serial IEEE con- 
nector and cabeling is available. The 
SFD 1001 is priced at $399.95— Pro- 
gressive Peripherals & Software, Inc., 
2186 South Holly Denver CO 80222. 

PERSONAL-COMPUTER MODEM, the 

IntelliModem EXT, is a standalone 
300/1200 baud communications sys- 
tem suitable for use with any serial 
RS232-equipped computer or termi- 
nal. It features an exclusive voice-insert 
capability which allows use of an 
ordinary prpne to add integrated 



voice to a personal-computer work 
station. The user may talk and listen, or 
send and receive data without having 
any need to hang up and redial. 

A front-panel multicolor line-quality 
bargraph display dynamically monitors 
the tele phone- line condition. Call-pro- 
gress detection lets the modem 
electronically sense telephone-system 



RADIATION SHIELD, the Eye-Guard, 
is a device that protects people from 
the glare and radiation that is emitted 
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signals such as Busy Dial Tone, Remote 
ringing, and Voice, and display those 
conditions on the computer screen. 
Thus, the user always knows what is 
happening as the call progresses. 

The IntelliModem EXT is priced at 
$499.00— Bizcomp 532 Mercury Drive, 
Sunnyvale, CA 94086. 

EDUCATIONAL PROGRAM,.', : The 

Chips, is available for owners of IBM 
PC, PCjr, and Commodore 64 home 
computers. It challenges both children 
and adults to create a profitable soft- 
ware business. An initial investment of 
$100,000 is used to develop, inventory 
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price, and advertise computer games. 
Using the joystick, players manipulate 
assistants, who go from building to 
building carrying out orders. At the 
end of each quarter, a balance sheet 
appears so that players can see how 
well their companies are doing. 

In The Chips is priced at $29.95.— 
Creative Software, 230 East Caribbean 
Drive, Sunnyvale, CA 94089. 
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from video-display terminals (VDT's). 
The anti-glare screen is made from 
nylon netting while the anti-radiation 
shield is made with lead-impregnated 
acrylic. (Eye-Guard contains 30% lead 
by weight.) 

Eye-Guard is affixed to the face of 
the terminal with Velcro tabs. It elimi- 
nates glare and cuts off all the X-rays, 
microwaves, and ultraviolet waves that 
VDT's emit. (It is estimated that a 
worker who sits in front of a black- 
and-white terminal for 35 hours per 
week could receive the equivalent of 
30 chest X-rays in a year's time. 

The Eye-Guard is priced at $129.95, 
and comes with a 100% money-back 
guarantee that it will stop even the 
worst case of eye fatigue resulting 
from unshielded VDT's. — Langley-St, 
Clair Information Systems, Inc., 132 
West 24th Street, New York, hfY 10011 . 

DISK MARKERS, the Diskribe (shown) 
and the Label Pen are designed specif- 
ically for use on computer software. 
The Diskribe can be used directly on 
computer software disk sleeves for 
safe identification and reference. The 
ink is quick-drying and permanent, 
and the markings do not affect infor- 
mation on the disk itself. The Label pen 
is designed for use on slick-finish and 
other hard-to-mark labels currently 
being used on disks, diskettes, and 
VCR cassettes. The fine point and high- 
intensity permanent ink makes writing 
easier to read on small labels. 
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The Diskribe is priced at $2.50,- the 
Label Pen costs $1.00.— Sanford Cor- 
poration, 2740 Washington Boulevard, 

Bellwood, IL 6O104.^Q>^ 



6 ComputerDigest — AUGUST 1985 



SOFTWARE 
REVIEW 



Seekeasy 

■SEEKEASY is a free-form database designed for rapid 
storage and retrieval of randomly-entered reference 
information. 

Unlike conventional data management programs 
which cannot search using keywords having little 
relationship to the original data entries, SEEKEASY can 
locate entries if only a few characters of a keyword are 
correct. 

For example, assume that it was possible to load a 
conventional database with randomly entered data, 
and over a period of time you had entered many 
references for an article on test equipment. Now you 
want to extract the data on a particular meter that you 
key in as Simsun. To the typical database there is no 
way it will know you mean Simpson. But a free-form 
database such as SEEKEASY will locate the closest 
matching string anywhere in the file, and in a few 
seconds it will match Sim to Simpson and extract the 
correct information. 

In searching for data SEEKEASY doesn't care care if 
the original entry the search criteria, or both are 
incorrect. Somehow, it will locate the data quicker than 
you can look up the correct spelling of a keywords) in 
a dictionary because it attempts to match every 
possible string in the keyboard entry to every 
conceivable string in the data record. Assume you are 
using SEEKEASY as an electronic Rollodex and entered 
the continuous string record: 

Buck Rogers, Colossal Mfg., 456 Third St., 
Muggersville, NY 11217, 1-212-555-5555. Manufactures 
gizmos. 

You need to purchase gizmos but can't remember 
anything about the manufacturer. SEEKEASY will locate 
the data even if you make a mistake and key in giztes 
instead of gizmo. It might be buried in a screen display 
containing 99 other items with the string 3'tz, but it will 
be on the screen. 

While giz is a partial string, even a complete string 
locates many matched entries. If you wanted to extract 
the data on a drill bit and only entered bit as the 
keyword, SEEKEASY will locate drill bit, drillbits, bridle 
bit, bitter, bite, illegal and illness (the /'// matches); it 
will locate the entry for your friend Bill (the bit match). 
SEEKEASY will often come up with a list of matches 
which have no relationship to what you're looking for, 



but the desired data record will be in the list. The 
greater the degree of matching in one or more 
keywords the closer the desired data will be to the top 
of the listing. In the above instance, Bill would be well 
down on the list of matches. 

The only limitation on matching are one and two 
letter words— they must be an exact match. An A 
cannot locate a Wand at will not locate an. Other than 
these conditions anything goes. 

Regardless of the number of records in a file— it 
might be thousands — SEEKEASY displays up to a 
maximum of 100 records at the rate of seven records 
per screen: pressing RETURN scrolls the next seven onto 
the screen. The speed with which SEEKEASY can 
locate a data record depends on the length of the data 
file and the storage media. Floppy disks are searched at 
5-KB/second; hard disks at 7-KB/second, and RAMdisk 
at 10-KB/second. Dump a full 360-KB floppy data disk 
into a RAMdisk the longest it takes to locate a data 
record is 36 seconds. 

SEEKEASY data records are limited to two lines of 
155 characters. Records are prepared directly by 
SEEKEASY's own internal and somewhat rudimentary 
word processor, with editing done through the cursor 
positioning keys. While the simple editing commands 
don't make for much of a word processor, it does 
what's needed and beats having to prepare files with a 
separate word processor Pressing RETURN enters the 
record in the data file and resets the program for the 
next data record, with the previous entry displayed at 
the top of the screen so the user can keep track of the 
entered records. 

Old records can be deleted. A special Check File 
mode displays the free space on a disk in available 
characters, and the number of characters in the active 
data file. When the disk holding the data file is almost 
full, SEEKEASY prints warnings on the bottom line of 
the screen during store and edit operations. If the user 
insists on ignoring the warning (about 5-10 more 
records) SEEKEASY refuses to store additional records 
until more disk space is made available. 

While the supplied manual generally refers to a single 
data file, the user can create several individual data 
files on the same disk, of which several or all can all be 
merged into larger files if desired. 

Finally SEEKEASY can find any 7 /a bit ASCII character 
in any data, COM or .EXE file. If it's in a disk file and it's 
in ASCII SEEKEASY will find it. 

SEEKEASY is entirely menu driven. A CONTROL-T 
prints hardcopy of either the screen display or the 
entire datafile. 

That's all there is to SEEKEASY There are no complex 
commands, no unusual text files, and no structure of 
any kind. But it is extremely fast and convenient. In fact, 
Seekeasy is so fast and easy to use that it can be 
learned from a short doc disk. 

SEEKEASY, Price $90 postpaid U.S. and Canada, $18 
for demo disk (refunded on purchase). Correlation 
Systems 81 Rockinghorse Road Rancho, Palos Verdes, 
CA 90274. Available for PC-DOS and MS-DOS Requires: 
DOS 2.0 or higher, 128K of RAM, One or more floppy 
drives, Monochrome or color monitor.^ffl^ 
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DIGITIZING 
TABLETS 




All you ever wanted to know about digitizing tablets — and didn't know who to ask! 



MARC STERN 

■One of the long-sought developments in the world of 
microcomputers has been the marriage of hand input 
with the small-computer system. Hand input makes a 
smal I computer system more flexible, A hand input 
device allows anyone to work as if using a pen and 
paper. 

In the last two years, this has come about thanks to 
the digitizing tablet. Manufactured by companies such 
as Koala and Pencept, Inc., digitabs take the theory of 
dynamic character recognition technology an 
outgrowth of artificial intelligence research, and put it 
into practice. 

A device such as Pencept's Penpad or Koala's 
Kodlapdd is actually a digitizer with a stylus or pen and 
a connection to its host computer Such a device can 
easily send drawings, special commands and cursor 
controls to a host IBM Personal Computer or 
compatible, such as the Compaq. The Penpad can also 
double as a touch-pad or mouse. 

Older input methods 

In the past, users relied on optical character 
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recognition devices (OCRs) or bar-code readers to 
input handwritten data from a sheet of paper into a 
small-computer system. While these methods of 
handling data-capture are fast compared to more 
laborious manual input methods, they still aren't totally 
acceptable. 

One drawback with OCRs is that the hand-printing 
has to be recognizable to OCR optics or the input is 
unusable. Users receive special training to ensure their 
hand-printing styles match OCR specifications. OCRs 
also force users to invest in reading devices that are 
expensive and difficult to maintain in some 
environments. Finally, OCRs are incapable of instant 
information updates. 

Instead of direct entry into a system, the information 
must first be printed on a special form and then read 
into the system for processing. 

Bar-code readers can speed information input, but, 
like OCRs, need special equipment and software. Bar- 
code readers require a light wand or pen to read 
coding strips called Universal Product Codes CUPCs) 



CABLE TO COMPUTER 



FIG. 1— UNIVERSAL PRODUCT CODES are one method of 
data Input. Special readers interpret the strip and convert the 
information into useable data for a computer. 




FIG. 2— WORKING WITH A STYLUS, a Digipad will turn written 
or printed information into data on a screen. 
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(See Fisure 1.) These readings are interpreted by 
software that recognizes each UPC strip and 
determines its significance. Any time UPCs change, the 
reader's software is updated, For some users, bar-code 
readers are alternatives to OCRs 

Digitizing tablets offer many advantages ever both 
OCRs and bar-code readers. Like a bar-code reader, 
they allow quick information input to an IBM PC's 8088 
central processor, but, unlike a reader; they have greater 
flexibility in the variety of input, much like an OCR. 
Although digipads (DIGItizing penPAOS) are more 
sophisticated than either device, they boast a simple 
design, consisting of a writing tablet, pen or stylus, an 
interface board that slips into one slot in the PC and 
the software. (See Figure 2.) 

Digipads are as easy to use as applying pen to 
paper The computer keyboard is replaced by the 
tablet and stylus — attached to it by a cord — 
resembling the traditional clipboard-and-chained-pen. 
Digipads can recognize a variety of handwriting and 
can acknowledge capital letters A-Z, numerals 0-9, and 
other characters. Some pads, such as the Penpad, use 
fixed height reference points to determine if the input 
is capital or lowercase. Penpad assumes lowercase 
when uppercase letters are written at half-height (Fig. 
3). These devices also handle deletions with special 



FIG. 3— IN MOST CASES, letter height determines a letter is 
capitalized or is lower case. 

command characters or the input can be overwritten, 
as with a keyboard and screen Digipads can enter 
calculations, documents, forms and more directly into 
the computer, bypassing third channels. 

Digipads function as graphics digitizers by providing 
the computer with information about the location of 
the stylus relative to its surface. This is translated into a 
specific address in the computer's memory; the curso? 
is then moved to that location on the monitor: So it is 
possible to send freehand drawings or tracings such as 
map contours or circuit drawings to a host PC. You can 
use pre-prepared or hand-drawn forms and turn them 
into quality graphics with a few sweeps of the pen 
across the tablet's face. The digitizer's built-in 
intelligence blends both graphics and hand-printed 
text to create presentation-quality material. 

Digipads can also function as touch pads. A touch 
pad is a low-resolution digitizer that recognizes when 
the stylus touches specified areas on its surface. On a 
device such as the Penpad, the pen is equipped with 
a pushbutton that acts as a trigger to transform it into a 
"mouse that writes." The "mouse-mode" offers quick 
cursor movement to any spot on a page, by drawing a 
line with the pen in the appropriate direction on the 
tablet. As it is moving, the Penpad analyzes penstrokes 



as they are being made, identifies the characters being 
formed and presents them to the host computer in a 
manner indistinguishable from routine keyboard input. 

Making it work 

The digipad recognizes characters that vary greatly in 
form through dynamic character recognition (DCR) 
technology Using the Penpad as an example, the 
designers used both common generative and 
perceptive OCR rules to create the algorithm that 
allows Penpad to work. The generative rules deal with 
character formation,- the perceptive rules describe the 
way people see characters. The first concept is based 
on set patterns of character generation (for example, 
the letter A is usually formed in a similar manner by 
most persons); while the second relies on the fact that 
most persons generally perceive letters or graphics in 
the same manner 

In many aspects, the digipad acts as a computer 
terminal, except that the writing tablet and pen, which 
form the basis of the unit, replace the keyboard. It 
supports a high enough X-Y resolution (200 points per 
inch) as well as a high enough point-sampling rate (200 
points per second) to handle the rapid movements a 
user makes when writing with quick short strokes, as in 
forming small characters, or when using letters with 
long strokes (capital letters). 

A digipad usually employs its own 
microprocessor — the Penpad uses an MC-6800Q— 
whose speed is fast enough to respond to up-and- 
down pen movements up to eight times per second. 

A digitizing tablet is capable of capturing as much 
as 2,000 bits of raw data and this data must be 
processed before it is used by the computer It is at 
this point that Read-Only Memory (ROM)-based 
firmware takes over. It preprocesses the raw data, 
removing unimportant hooks, loops, swirls and 
extraneous electronic noise. It standardizes the size of 
the characters that are printed on the tablet. Further 
processing cleans the raw data making it look like ink 
images on paper as closely as possible. 

At this point, the generative and perceptual rules 
used by the device are brought into play The 
algorithms used in the software determine which letters 
the data represent. The software must analyze the 
structure of the input and select the letter the structure 
represents. For example, the numeral 2 is almost always 
formed starting at the top, and this is the only way the 
software will recognize it, even though a normal- 
looking 2 might be formed starting at the bottom or 
from any other position. See Figure 4. 

Systems revealed 

If you look at a typical digipad, you will see it's a 
little larger than the standard three-ring notebook. The 
writing surface is subdivided into grids, an example of 
which might be six boxes per inch horizontally and 
four per inch vertically The digi pad's surface is 
programmable and allows the user flexibility in 
resetting these parameters. A user can also define some 
areas of the digipad's surface to accept only certain 
characters and some digipads also are capable of 
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STAHTEO HERE 
(RECOGNIZED) 



(L 





STAHTEO HERE 
(NO RECOGNITION) 



FIG. 4— A DIGIPAD'S ALGORITHM can interpret hand-written 
data. Since letters are formed in the same manner, the pro- 
gram will recognize the loops of an "A." Likewise, It will 
recognize a "2" which is usually started at the top. If some- 
body starts a "2" at the bottom, the program can't recognize 
it. 

handling macros. 

(Macros are programmable routines in which one 
stroke handles several functions. Suppose you have 
several complicated command sequences in a 
program which also has macro capability and you want 
to streamline things. Using the program's macro 
capability you can establish a one- or two-key 
sequence to handle the multi-command sequence by 
opening the macro and entering all the complicated 
commands you must. When you are finished, you close 
the macro and either assign it a name or key and every 
time you need the complicated command sequence, 
rather than hitting many keys, you only have to hit one 
and the program handles it for you.) 

Using a digipad's macro capability lets you transmit a 
string of user-defined characters at the touch of the 
stylus. 

If you look at the surfaces of some digipads, you will 
see a control area. This area allows you total control of 
editing and alphanumeric, as well as program 
functions. It acts in place of the keyboard. 

To work with an IBM PC or compatible system, you 
or the company providing the system will have to write 
a driver routine. It is this program which lets the 
digipad act as the "front end" of your system. With the 
PC, it's easy because you can take advantage of DOS 2 s 
(and higher) CONFIG.SYS routine. With this routine, you 
open a small text file and input the fallowing line 
DEVICE = XXXXX and then close the file. You install this 
file on the disk you are using and the PC will look for it 
every time you boot your system. This structure is 
enough to tell the PC to install the digipad. The 
CONFIG.SYS routine also eliminates the need to write 
complicated patches to the operating system, although 
some manufacturers may do that for you in the 
software they provide for their pad. 

Typically a digipad is driven by a microprocessor: 
Whatever microprocessor is used, it gives the digitizer 
its capability. In an IBM-PC this controlling circuitry 
interfaces with the IBM bus through one of the 
expansion slots on the motherboard. This add-on 
board will contain the microprocessor and any ROM- 
based firmware needed by the system to handle its 
chores. For instance, the Penpad's 68000 
microprocessor is on this board, as is its 128K of ROM 



firmware, 128K of Random-Access memory for user 
input and 4K of nonvolatile memory used to store 
format and command information, as well as 
parameters for setup as a terminal. Input and output to 
the digipad is handled as straight ASCII information. 

A typical digipad can be interfaced as either a serial 
or a parallel device. As a serial device, it can be made 
functionally equivalent to an RS-232C port— as is done 
with the Penped — without tying up the port itself. The 
developers will locate the device's input at the 
memory address of a serial port and the system thinks 
there is a serial port attached, in reality any other serial 
devices are free. The IBM-PC supports up to three serial 
ports and a digipad can reside at any of those 
locations. Usually it will be port 2 or 3 because port 1 
is taken up by a communications card. 

As a parallel device, it is functionally equivalent to a 
peripheral such as a parallel printer and will reside at 
the printer's location in memory Of course, a parallel 
device is capable of communicating at higher speeds 
than a serial device because of the parallel data stream 
used, but, a serial device can be used a greater 
distance away 

Typically, a digipad will operate in parallel with the 
keyboard and you can usually use it with the keyboard 
installed. 

implications 

A digipad will eliminate redundant keyboard input 
in many situations where data entry forms must be 
rekeyboarded or read into a computer system through 
an OCR. It provides instant, real-time data updating and 
will increase system efficiency and throughput. 

Further, it will prove attractive in graphics, scientific 
or electronics work. In graphics, it gives a computer 
user the ability to design attractive lettering or figures 
quickly and easily without the necessity of using a 
keyboard. It frees the designer to sit and use a device 
much like a pen and paper and the designer will be 
able to use the freeform methods he's used to. The 
same is true of the computer user who wants to design 
his own graphics output. In a scientific atmosphere, a 
digipad user can enter equations and computations 
from a "scratchpad" and could have the new 
information displayed immediately An electronics 
enthusiast will be able to design a circuit on paper and 
have it immediately translated into a high quality 
output. If he makes any changes to the circuit, they will 
be displayed immediately 

The digipad will prove very attractive in situations 
which don't lend themselves to transition to keyboards 
or terminals. Data entry, in these environments, often 
lends itself more readily to the freeform modes 
allowed by handprinting, rather than the rigid 
standards imposed by a traditional keyboard. Often 
simple inventory can be handled more easily by a 
simple form than by a computer terminal. 

Digipads provide an easy interface to computers and 
their capabilities. It speeds data entry time and allows 
much more freedom than a traditional keyboard. In the 
future, such devices will become more and more 
common for more users.< 
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COMPUTER BOOKS 



For more details use the free information card inside the back cover. 



■MICROPROCESSOR BASED ROBOTICS, By Mark J. 
Robillard. Howard W. Sams & Co., Inc., 4300 W. 
62nd Street, Indianapolis, IN 46268. 220 pages 
including index. 8Vs x 11 inches; softcover; 
$16.95. 

If you want to leam more about intelligent machines, 
this book serves as an excellent introduction to the 
subject. Desisners, experimenters, and students will 
find the work equally valuable. Robillard disects 
robotics into their logical, scientific areas of 
engineering, and shows how they can be made to 
achieve pseudo lifelike mechanization to control such 
things as mechanical, electrical, electronic or computer- 
based operations. 

He covers specific subjects within each technical 
discipline and explains in detail, each robot-element of 
the construction. Many hands-on projects are included, 
making this an ideal classroom text. 

CIRCLE 31 OK FREE INFORMATION CARD 

SOFTWARE MASTER FOR PFS: By Ted Leonsis and 
LIST Magazine, Warner Software/Warner Books, 
666 Fifth Avenue, New York, NY 10103. 221 pages, 
8 inches x 9%; softcover; $14.95. 

Software Master for PFS offers reviews of each 
program based on critical and lengthy interviews with 
actual users in the field. With added editorial comment 
on each program's documentation and tutorials by the 
authors, the result is useful and reliable. 

CIRCLE 32 ON FREE INFORMATION CARD 

A HOBBYIST'S GUIDE TO COMPUTER 
EXPERIMENTATION: By John D. Lenk. Prentice- 
Hall, Inc. Englewood Cliffs, NJ 07632. 283 pages 
including index. 6 x 9 1 A inches; hardcover; 
$25.95. 

John D. Lenk is a long-time author in the electronics 
field, and in this work, it's easy to see why The book is 
complete, innovative, and fascinating reading that will 
prompt you to attempt some of the experiments as 
soon as you put the book down. Everything is clearly 
explained, and lucidly illustrated with easy to follow 
diagrams and photographic illustrations. Prentice-Hall, 
the Publishers, have done the work proud. 

CIRCLE 33 ON FREE INFORMATION CARD 

VIC 20 USER GUIDE: By John Heilborn & Ran 
Talbott. Osborne/McGraw-Hill, Inc., 2600 Tenth 
Street, Berkely, CA 94710. 250 pages including 
index, 6Va x 9 inches; softcover; $14.95. 

If you own or plan to own a Commodore VIC 20 
you'll find that this guide is an almost essential tool. 
You'll find detailed operating instructions, both for the 
basic computer and its peripherals, 

CIRCLE 34 ON FREE INFORMATION CARD 



INTERFACING TO S-100 IEEE/696 MICROCOM- 
PUTERS: By Sol Libes & Mark Garetz. Osborne/ 
McGraw-Hill, 630 Bancroft Way, Berkeley, CA 
94710. 321 pages including index, 6% x 9V* 
inches, softcover; $15.00. 

The popularity and wide acceptance of the S-100 
IEEE/696 Bus warranted the need for this new title. The 
book helps users expand the utility and power of their 
systems. It describes its mechanical, functional and 
electrical design along with bus interconnections, 
bussing techniques and interfacing to RAM, ROM and 
the real world. This is a must for any designer involved 
with the S-100 bus. 

CIRCLE 35 ON FREE INFORMATION CARD 

FREE SOFTWARE FOR THE IBM-PC: By Bertram 
Gader & Manuel Y. Nodar; Warner Books, 666 Fifth 
Ave., New York, NY 10103. 466 pages including 
glossaary. 5 1 A x 8 inches, soft cover; $8.95. 

If you have or contemplate purchasing an IBMPC, 
then this book can quickly pay for itself. It's a listing of 
more than 600 software programs that you can get free 
via telephone hook-up. All are in the public domain, so 
there are no legal problems in availing yourself of them. 

CIRCLE 36 ON FREE INFORMATION CARD 

COMPUTER COMMUNICATION TECHNIQUES: By E. 
G. Brooner & Phil Wells; Howard W. Sams & Co., 
Inc., 4300 West 62nd Street, Indianapolis, IN 
46268. 142 pages including index. 6x9 inches, 
soft cover; $15.95. 

This valuable text, fully illustrated with photographs 
and line drawings, will tell you how to get your 
computer to "talk" to another computer, what hardware 
and what software you need, how to tell what will or 
won't work with your computer. How to connect your 
computer to telephone lines, the "standards and 
protocols" used by information services and time- 
sharing networks, how to access and use information 
services such as CompuServe and The Source. How to 
use Videotex and teletext systems and how they 
operate. 

CIRCLE 37 ON FREE INFORMATION CARD 

8088 ASSEMBLER LANGUAGE PROGRAMMING :THE 
IBM PC: By David C. Willen & Jeffrey I. Krantz; 
Howard W. Sams & Co., Inc. 4300 West 62nd 
Street, Indianapolis, IN 46238.235 pages 
including index. 8 x 9Va inches, soft cover; 
$15.95. 

This well -illustrated book teaches you how the IBM 
Personal Computer works, all about the 8088 
microprocessor and other important computer 
components. ^CD^ 

CIRCLE 38 ON FREE INFORMATION CARD 
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CASSETTE-TO-CASSETTE 

INTERFACE 

Here's a way to make bulk copies of programs and save all that tedious work. 

BILL TULEJA 



■Makins back-up copies of prosrams on tape cassettes 
can be a real chore. The program must be loaded into 
the computer from your original cassette, then the 
blank back-up cassette must be swapped for the 
original and the program saved on the back-up. This 
process must be repeated for each program on the 
original. The circuit described here permits bulk back- 
up copying. It is an interface circuit that allows two 
Commodore cassette tape recorders to be connected 
for directly reading and writing. 

The connection between a Commodore computer, 
and its data cassette recorder is shown in Figure 1. This 
shows the cassette recorder's cable connector as it 
would be seen if you held it looking into the hole in 
the connector housing with the contact fingers at the 
top of the hole. The edge-connector of a Commodore 
computer is also shown as it would plug into the 
cassette cable's connector socket — with the contacts 
on top of the board. Contacts are identified by the 
numbers 1 through 6 along with their function names 
and signal directions (the computer supplies power 
and ground to the cassette recorder so the direction of 
both of these signals is from the computer edge- 
connector to the cable connector attached to the 
recorder). Connections to pins 1, 2, 3 and 4 are needed 
to read data out of the data cassette recorder and 
connections to pins 1, 2, 3, and 5 are needed to write 
data into the recorder. 

The Commodore cassette tape recorder does not 
use the two-frequency FSK (Frequency Shift Keyed) 
system found on many other computers, but uses a 



digital pulse sequence to store data. The interface 
shown in Figure 2 is a digital circuit. Using an external 
power supply it provides the DC voltages and logic 
level signals needed to interface two Commodore data 
recorders. 

The most important part of this circuit is 1C3 — a 
74LS14 hex Schmitt-trigger inverter Its main function is 
to accept a READ input on IC3 pin 1 and produce a 
WRITE output on IC3 pin 2. 

The circuit (see Fig. 2) is powered externally by 9V 
to 15V brought into terminal strip TS1. Switch S1 
provides power control so the external power supply 
does not have to be turned on and off. Diode D1 
protects the circuitry against reverse polarity if the 
power supply is accidently connected backwards to 
TS1. Capacitor C1 provides filtering for the inputs of the 
voltage regulators IC1 and IC2. IC1, R1 and R2 produce 
+ 6V for the cassette recorder motors. IC2 produces 
+ 5V for the logic in the cassette recorders and the 
circuitry on the interface board. Since IC3 contains six 
inverters, it was convenient to provide buffered 
outputs for driving LEDs. LED1 is on when connector 
pin 4 of the READ cassette is inputting a logic low. 
LED2 is on when the READ cassette is inputting a logic 
high. Test points TP1 and TP2 provide a buffered output 
for connecting an audio amplifier or oscilloscope to 
monitor; 

Construction 

The prototype was assembled on a plug-in 
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FIG.1— COMPUTER CIRCUIT BOARD edge-connector and ca- 
ble connector from data cassette recorder showing pin num- 
bers, function names and signal directions. 
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RG.2— SCHEMATIC DIAGRAM OF INTERFACE through which 
two Commodore data cassette tape recorders can be inter- 
connected to read out of one and write into the other. 
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F1G.3— COMPONENT LAYOUT lor point-to-point wiring of the 
interface board. 



perfboard having a 22-pin edge connector with 0.156- 
inch (%s-inch) spacins between the centers of the 
connector pins. A coping saw was used to rim the 
circuit board edge connector to accommodate the 
cable connectors of two data cassette recorders. A slot 
must also be cut between pins 2 and 3 so the keyed 
cable connectors will fit on the circuit board. 

Parts layout is not critical. Figure 3 identifies the 
component locations on the prototype. The 
components were mounted on flea clips and point-to- 
point wiring was used. It is advisable to use a 14-pin 
DIP socket to avoid soldering directly to the pins of IC3 
Another perfboard (without an edge connector) was 
fastened to the bottom of the interface board, using 
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FIG.4— CASSETTE-TO-CASSETTE interface showing con- 
nections to power supply and data cassette recorders. 



spacers to protect the wiring side of the board. 

Testing 

After construction is completed, check all wiring 
and verify that polarized components like D1, C1, C2 
and C3 are installed correctly Leave IC3 out temporarily 



PARTS LIST 
Resistors 

All resistors are 1/4-watt 10% unless otherwise 

indicated 

R1— 300 ohms ±5% 

R2— 47 ohms 

R3, R4— 330 ohms 

Capacitors 

C1-C3— 50 uF, 20 volts electrolytic 

Semiconductors 

D1—1N4004 Diode 

LED1— Green LED 

LED2— Red LED 

IC3 — 74LS14 Hex Sch mitt-trigger 

IC1, IC2— 7805 5-volt regulator 

Miscellaneous 

Plug-in perfboard with 22-pin edge connector with 

0.156-inch spacing between centers of connector pins, 

14-pin DIP socket, connectors, terminal strip, 

miniature toggle switch, mounting hardware. 

and connect a power supply to terminal strip TS1 that 
can provide between 9V and 15V at 300mA (see Fig. 
4). Close the power switch S1 and measure the DC 
voltages between pins 1 and 3 of both READ and 
WRITE connectors— pin 1 is the ground and pin 3 
should be at +6V if IC1 is wired properly Also 
measure the voltage between pins 1 and 2 of the 
connectors — pin 2 should be +5V if IC2 is working 
correctly Measure the voltage between pins 7 and 14 
of the socket for IC3 — pin 7 is ground and pin 14 
should be +5V Open S1 and check that all voltages 
decrease to Ov. 

Plug in IC3 and close SI again — the red LED2 should 
be lit. Measure the voltage between pins 1 and 5 of the 
WRITE connector — pin 5 should be less than +0.5V 
Use a clip- lead to short pins 1 and 4 together on the 
READ connector while still observing pin 5 on the 
WRITE connector — it should now measure more than 
+ 2.7V, the red LED2 should be off and the green LED1 
should now be lit. 

Turn S1 off and connect the READ and WRITE data 
cassette recorders to the interface board as shown on 
Figure 4. Insert your master cassette into the READ 
recorder and a blank cassette into the WRITE recorder 
Turn S1 on, push RECORD and PLAY on the WRITE 
recorder and then push PLAY on the READ recorder 

A small audio amplifier and speaker can be 
connected across TP1 and TP2 for more convenient 
monitoring. A high-pitched tone appears on a cassette 
tape at the beginning of each program. This tone is 
used to synchronize the computer to the tape during a 
read operation to allow for variation in tape speed 
during a read from tape cassette. The sound of data 
which follows the tone can be described between a 
hiss and a buzz.- 
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DELUXING 

THE 

RADIO SHACK 

COLOR COMPUTER 




AFTERMARKET UPGRADE AND RETROFIT ACCESSORIES 
make Radio Shack's Color Computer into a full-blown busi- 
ness system. 



Aftermarket retrofits can upgrade the CoCo to a full business system. 



Herb Friedman 

■While most home and family computers can be used 
for little more than games because they are simply too 
slow or inconvenient for "business use," Radio Shack's 
Color Computer — affectionately known as the CoCo — 
can be easily retrofited into a high performance system 
suitable for "serious" use. Since the CoCo has been a 
popular gift, chances are there's one tucked away on a 
shelf because the kids are tired of using it for games. 
This is the perfect time to upgrade the CoCo so it can 
be used for business applications— the "serious use." 

If you do the upgrade with Radio Shack hardware 
the system will eventually cost more than it's worth — it 
would be less expensive to purchase a new "business" 
computer But you can come out ahead of the game by 
using CoCo retrofit kits and components available from 
non-Radio Shack sources. 

The photographs show how to install the most 




THE FIRST THING YOU'LL NEED is a composite video output 
so you can use a conventional monochrome monitor. The 
Video Pal retrofit provides an external video output and an 
internal sound system. It is prewired to sockets for the CoCo's 
video and sound ICs. These components are soldered rather 
than socketed in the latest CoCo, Mark the wires carefully and 
unsolder them from the sockets. They will be soldered di- 
rectly into the CoCo. 



popular and useful retrofit and upgrades. The 
computer shown is the latest version of the basic $99 
CoCo, the one with minimum BASIC and only I6K of 
RAM. Since Radio Shack continuously changes the 
CoCo's design, your model might be different from the 
model shown in the photographs. In particular, Radio 
Shack eliminates IC sockets, so certain "plug in" retrofits 
may have to be soldered in your CoCo. 

Four major upgrades 

There are four major upgrades for serious use of the 
CoCo. The first one is a conventional composite video 
monitor output; the second is expansion to 64k RAM, 
the third is an upgrade of BASIC to Extended Color 
Basic; the fourth is the addition of a disk system. 
Because the CoCo's conventional TV receiver screen 
display runs out of resolution at about 50 characters, 
which makes word processing somewhat less than 
convenient, the composite video monitor output is 
probably the most important upgrade because it 




THE VIDEO PAL is too large and heavy to be mounted with 
tape, as suggested in the supplied documentation. Instead, 
flip it upside down and use RTV adhesive or caulk to secure it 
to the case directly in front of the power transformer. (Notice 
that the keyboard has been removed for protection.) 
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permits the use of a conventional wideband 
monochrome monitor that can display up to 80 razor- 
sharp characters. 

Several composite output retrofit kits are available for 
under $30, The Video Plus Composite Video Interface 
(Computerware, Box 66, Encinatas, CA 92024) is about 
the size of a postage stamp and has separate output 
cables for video and sound. (The sound output can be 
connected to a small solid-state amplifier) The Video 
Pal (RGS Micro, Inc. (Main Street, Derby Line, VT 
05830) — the retrofit shown in the photographs, which 




SINCE YOU CANT USE THE COCO'S video and sound sock- 
ets, the connections from the Video Pat must be tack soldered 
to the terminals of the video and sound ICs. We really mean 
tack solder: No fancy wraps around the terminals, and the 
connection is made using a needle-point soldering tip and 
just a touch of solder. Make certain there are no solder 
bridges across adjacent terminals. 




lower left of the main circuit board. If you get the RAM 
chips from Spectrum Projects (95-13 86th Drive., 
Woodhaven, NY 1 1421) they'll provide RAM upgrade 
documentation for the various models of the CoCo. 
While it's easy enough to substitute the 4164s because 
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THE FINGER POINTS to the eight socketed RAM ICs. Sub- 
stitute 64k 4164 RAM chips and short circuit the 64k program- 
ming solder pads. 



the RAM is socketed, to avoid bending or damaging a 
terminal the use of an IC insertion tool is 
recommended. (Don't forget to wear a ground strap 
when handling ICs.) 

Extended color BASIC. 

Serious programming, some professional quality 
software, and a floppy disk system requires the 
computer to have "Extended Color Basic," A prewired 
socket for this upgrade is built into the CoCo: All you 



zz*n< 

■ 






- tittiaia;v>>>->> 



CUT A NOTCH in the rear of the cover so the shielded cable 
terminated with a phono jack can pass through. The video 
monitor output can be used simultaneously with the TV out- 
put. 

also sells for under $30 — has a small on-board 
amplifier and speaker which eliminates the need for an 
externa! amplifier 

The RAM upgrade. 

64k of RAM is needed for both Extended Color 
Basic, a disk controller, and decent word processing 
capability All you need to do to increase RAM from 
the supplied 16k to 64k is to substitute 4164 RAM chips 
for the eight existing RAM ICs and solder a wire across 
the "64k" solder pads at "Jl," which is located at the 
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THE 64K PROGRAMMING SOLDER PADS arelabled as J1-64k 
RAM. Just tack solder a smalt jumper across the pads to 
program the CoCo for 64k of RAM. 

have to do is obtain the IC and plus it in. While Radio 
Shack stores supposedly sell the part, in reality it's not 
the easiest thing to get, and Radio Shack charges for an 
installation you can do yourself in about 60 seconds. 
(Ten seconds if you already have the cabinet open.) 
You can purchase the same Extended Color Basic IC 
with do-it-yourself installation instructions (how to plug 
it in) from Spectrum Projects and other aftermarket 
suppliers of parts for the CoCo. 



AUGUST 1985 — ComputerDigest 15 



The Floppy disk system. 

Finally, we come to a disk controller and disk drives. 
Any drive that is compatible with IBM, Radio Shack or 
Zenith computers can be used with the CoCo; in 



aftermarket disk controllers work well with all software 
because they actually include the same controller IC 
that Radio Shack uses. Also, the Radio Shack based 
controllers function directly with the 30 mSec. drives 




THE PENCIL POINTS TO THE BASIC ROM. The empty socket 
to its left is for the Extended Color BASIC BOM, which simply 
plugs into the empty socket. Do it yourself: There's no need 
for a factory installation of the Extended BASIC ROM. 




THE CASE AND POWER SUPPLY ARE NEW, the disk drive is a 
"surplus" SA400 that was purchased for a fraction of its usual 
price. The combination case and power supply sold by Soft- 
ware Support, Inc. has a little extra length and will fit any disk 
drive we have seen, including most hard disk units. 



particular, the Shugart SA400, which is flooding the 
market at ridiculously low prices because it won't work 
with the newer business-quality computers. 

Combination disk drive cabinet/power supplies can 
be purchased for under $50 from Software Support, 
Inc. (One Edgell Rd., Framingham, MA 01701). If you use 
a presently owned drive, or one of the surplus models 
such as the SA400, you'll need to provide a disk 
controller. The best buy is Radio Shack's own controller, 




PENCIL POINTS TO THE CLEARLY-LABELLED Radio Shack 
Disk Controller integrated circuit, the primary reason why 
most aftermarket disk controllers work so well. But be careful, 
a controller that doesn't use Radio Shack's IC might not run 
some of the most popular software. 

which as far as I know cannot be purchased 
independent from a package that also contains the first 
drive (Drive 0) except from Computer Plus (480 King 
Street, Littleton, MA 01460). Alternately you can 
subsitute an aftermarket disk controller, but 
unfortunately one of the best known non-Radio Shack 
CoCo controllers won't run some of the most popular 
business-quality software such as Telewriter-64 and 
most of the Elite line of software. However, other 



such as the SA400: The non-Radio Shack controller 
defaults for the newer mSec. drives and must be 
programmed for the slower drives. (A 30 Msec, 
controller works automatically with all drives from 30 to 
5 mSec.) If you can't get Radio Shack's controller we 
suggest you get an aftermarket unit that uses Radio 
Shack's chip, or one that exactly duplicates the Radio 




IF YOU USE ONLY ONE floppy disk drive don't mess around 
trying to program the disk drive's selector jumpers. If all the 
DIP jumpers on the drive selector block are left shorted the 
drive will automatically function as Drive 0. If you want to use 
two or more drives get one of Radio Shack's preprogrammed 
disk drive cables and useall jumpers on every drive, but make 
certain only Drive has a terminating resistor block. 

Shack IC. The aftermarket controller shown in the 
photographs is the DSS ULTRA Controller, which is sold 
by Spectrum projects (among others). 

On with the upgrades. 

Let the photographs guide you through the 
upgrades, but keep in mind that the layout and/or 
design of your CoCo can be different from the one 
shown in the photographs.- 
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venience and flexibility is the an- 
swer. Say you have a control circuit 
hooked up and you want to experi- 
ment with an automated vision 
system. Instead of controlling 
them as a single unit, you might 
want to exercise them separately. 
That's where's the other cable 
comes in. It's unlikely that both 
cables will be needed, but you 
shouldn't have to upgrade the lab- 
oratory as your experiments be- 
come more sophisticated. 

You'll also need a 50-conductor 
flat ribbon cable, terminating in a 
standard 50-pin D-type connector, 
for use in controlling parallel pro- 
cessing. If you build your robot in 
two parts, with separate motor- 
driver and controller boards, you 
may need several parallel lines to 
control the different drive circuits. 

The cable assembly also con- 
tains the wires that feed power to 
the system. An extra power cable 
that I've added (and you may also 
find necessary) is a simple 2-wire 
AC cord with a TV chassis con- 
nector at one end. (You may know 
that type of cord as a "cheater 
cord".) That cable is used to sup- 
ply AC power to a video camera 
that's used when doing vision ex- 
periments. 

Once completed, the cable as- 
sembly should be positioned so 
that it runs from your workbench, 
along the ceiling, and then to the 
area where the robot is located. Be 
sure to provide enough slack in 
the cable to allow the robot to ac- 
cess the four corners of the lab 
space. The slack in the cable tends 
to lie on the floor and obstuct the 
robot's movement; therefore, a 
tensioner (elastic band attached to 
the cable to take up the slack) is 
needed. 

When attaching the tensioner, 
suspend the wires from the ceil- 
ing, as shown in Fig. 2, and then 
place the elastic band so that the 
length of wire provided doesn't 
touch the floor. (An elastic band of 
the type used to hold luggage to- 
gether works fine.) 

Floor layout 

In doing vision experiments or 
path navigation, the floor should 
be marked off in known distances. 
An easy way to mark off distance 
on a floor is to use standard mask- 



ing tape or drafting tape. Mark off 
the floor in 1-foot squares until you 
have completed a grid like that 
shown in Fig. 1. That allows you, 
with little effort, to see whether 
your robot has really moved. 

Types of robots 

If you're new to robotics, your 
first project should be a small 
rover — a robot that moves around 
on two wheels — that can run for- 
ward, reverse, and turn left or 
right. (A future article in Radio- 
Electronics will cover the con- 
struction of a simple rover.) Al- 
though there are robot kits on the 
market, it is best to build it your- 
self to get the full benefit of your 
work. 

Purchasing a robot, even the kit 
type, is a lot easier than building 
one, but you miss out on the learn- 
ing experience of the building pro- 
cess. Even so, there's still lots of 
research that can be done. Com- 
pletely assembled robots, with or 
without arms, and some complete 
with voice synthesizers and radio 
control interfaces are available at a 
lower cost than you think. 

Control systems 

Computers make it a lot easier 
to control complex processes. All 
you need is a parallel interface tied 
between the robot and your com- 
puter. Building your own control 
system, however, can be much 
more fun. Simple switch boxes or 
very exotic microprocessor-based 
control systems are easily built. 

In the coming months, some of 
the subjects that we'll cover are: 
simple path navigation and com- 
plex path navigation, manipula- 
tion of objects and, of course, 
vision. With vision systems, you 
can experiment with ways to pick 
out particular parts from a bin of 
many different types— a very com- 
plex experiment of the type cur- 
rently being done in university 
laboratories. And since there's no 
clear solution to many of the prob- 
lems confronted in robotics, you 
could be the first to come up with 
a gimmick that works. 

Well, that's all we room for this 
month. Until next time, why not 
start building that laboratory so 
that we can get right into our first 
project. R-E 
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Fort Myers 
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Learn at home in spare time. 
No previous experience needed. 
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No costly school. No commuting to class. 
The Original Home-Study course pre- 
pares you for the "FCC Commercial Radio- 
telephone License". This valuable license 
is your "ticket" to thousands of exciting 
jobs in Communications, Radio-TV. Micro- 
wave, Computers. Radar. Avonics and 
more! You don't need a college degree to 
qualify, but you do need an FCC License. 
No Need to Quit Your Job or Go To School 
This proven course is easy, fast and low 
cost! GUARANTEED PASS - You get your 
FCC License or money refunded. Send for 
FREE facts now. MAIL COUPON TODAY! 
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continued from page 32 



probably OK. Do the tape-monitor 
outputs work? Then you have iso- 
lated the problem to the power 
output stage. And so on. 

Finally, you can "shotgun" the 
unit — check all the components. It 
may sound like a chore, but you 
can physically remove all the parts 
in a section, check them out of 
circuit and replace them in a lot 



less time than you might think. I 
recently repaired a switching-type 
power-supply module for a cus- 
tomer's commercial videogame, in 
the field, without a schematic, by 
simply removing all the semicon- 
ductors from the board and testing 
them. Two diodes, atransistor, and 
forty minutes later his game was 
back in operation and my service 
call was complete (and I got paid). 
Of course, the next morning I or- 
dered a schematic for the module 
and received it three weeks later. 
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TYPICAL HOME SYSTEM 

In this system any TV can connect to the satellite receiver by 
simply tuning to UHF channel 25. The VCR can be viewed an 
UHF channel 37. All over-the-air stations can still be received 
on their normal channel numbers. The VCR can record from 
the satellite receiver by simply tuning to channel 25. 
Note: A CHANNEL PLUS H2V comes pretuned to channels 
25 and 37. The user can easily change these assignments to 
any channel between 14 and 62. 



• Combine many video sources on one wire 

• Channel Plus is a frequency-agile modulator with 
built-in combiner — no filters or traps needed. 

• Channel Plus uses UHF tD avoid adjacent channel 
interference. 

• Channel Plus improves picture & sound quality by 
using the direct video & audio outputs from VCRs, 
TVROs, cameras, etc, 

• Channel Plus systems may be expanded to add 
more video sources. 

• Watch VCR, TVRO, computer, cable box, VDP, 
camera, etc. from any TV by simply selecting its 
channel number. 
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technology, inc. telephone [714] 680-5848 



251 imperial highway, fullerton. ca 92635 



Good troubleshooting skills will 
get you through times with no 
schematics better than schematics 
will get you through times of no 
troubleshooting skills. 
DOUGLAS ENZO McCALLUM 
East Lansing, Ml 

MISSING DESIGN 

I read with interest Ray Mar- 
ston's article, "CMOS Clock 
Circuits", in the November 1984 is- 
sue, but noticed that he missed 
one design that has been my favor- 
ite for reasons of its simplicity; 
that design is shown in Fig. 1. 




FIG. 1 



Using the 74C14 gives you six os- 
cillators to each IC package. Duty 
cycle is typically 50%, and frequen- 
cy is given by the equation: 



-K^H(- 



Vtu 
Vtl 



where: V TU = Upper trip point 
V-n. = Lower trip point 

This oscillator was described by 
Gerald Buurma in "AN-140 CMOS 
Schmitt Trigger — A Uniquely Ver- 
satile Design Component", ap- 
pearing in the 1977 National 
Semiconductor CMOS Databook. 
ANTHONY CHARLTON 
Cornwall Bridge, CT 

SCHEMATIC NEEDED 

I have a PhoneMate Circle of 
Safety alarm system that needs 
some troubleshooting. I am in 
need of a circuit diagram or other 
service information. I checked 
with Sams PhotoFacts, and they 
never published any data on that 
system. 

I am willing to pay the costs for 
any reproduction and postage. R-E 
ROBERT DINGLE 
657 Deli Ridge Drive 
Dayton, OH 45429 
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NOW YOU CAN TRAIN FOR A 

GREAT CAREER IN ELECTRONICS 

RIGHT IN YOUR OWN HOME... 



...Or Train For One Of 32 Other 
Money-Making Careers Below 

HOME STUDY MAKES IT EASY TO START! 

There's no need to quit your job or take lime from your 
family or friends. As an !CS student, you learn al home, 
the hours you choose. You waste no time traveling to 
Class or standing in registration lines. And you never 
miss a paycheck. But you are not 
alone. Although your lessons are 
especially written for home study, 
if you ever need a better under- 
standing of somelhing in your les- 
sons, just phone or write to us and 
one of our instructors will get back 
to you with a detailed answer. 
HANDS-ON TRAINING AND EQUIP- 
MENT INCLUDED WITH COURSE 
The great thing about your train- 
ing is that it's so complete. We 
start you al I he very beginning... 
explain everything step-by-siep 
Your lessons are clearly written 
and fully-illustrated with photos, 
charts, diagrams, examples... 
whatever it takes lo give you a 
total understanding ot each sub- 
ject or experiment. Everything 
you need to complete your train- 
ing — books, lessons, equipment, 
testers — is included with your 
course at no extra cost. 
FIRST FOLD HERE "^ 




Get In On The "Boom Years"! 

Electronics And Microcomputers Are The 

Big-Demand Fields Of The 80's! 

Did you know the Department of Labor pre- 
dicts a 40% increase in jobs for Electronics 
Technicians over the next ten years! And those 
with specialized training in microcomputers will 
have the same kind of opportunities! Just imag- 
ine! Those who start now and get in on these 
real careers will witness the "boom years" of 
lectronics... the years of biggest demand for 
consumer and industrial products. .the time of 
greatest opportunity for job advancement. Yes, 
the jobs are there and there's money to be 
made,,, but only for those with knowledge and 
skills — the kinds of skills gained through special- 
ized training. 
"^ Already many employers are offering top 
Ji, salaries and bonuses to attract the most 
qualified people. And as electronics and 
microcomputers become more 
vital in every aspect of our lives — 
industry, business, even in the 
home — it's easy to see why the 
future of electronics has no place 
to go but UP! 

•W- FIRST FOLD HERE 
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NO POSTAGE NECESSARY when you 
mail this ENTIRE Postage-Paid ad 

To Mail — Fold ad in following manner: 

1. Remove entire page — 
tear out Or cut on doited line 
to left 

2. Fold page in half on 
1st told fines 

3. Fold page again, on 
2nd fold lines 

4. Tape or glue the 3 open 
sides and drop in the 
mailbox today. 

RUSH me free facts and full information on how I can study at home for the 
career I have chosen. I understand I am under no obligation and no sales- 
man will visit me CHECK ONE BOX ONLY. 

TWO-YEAR BUSINESS TWO-YEAR TECHNICAL 

DEGREE PROGRAMS DEGREE PROGRAMS 

d Business Managemanl U Mechanical E ngineen rig Technology 

ZlAccounlmg '.J Civil Engineering Technology 

: j Marketing ; ] Eleclrcal Engineering Technology 

Q Finance '. 1 Eleclronics Technology 

CAREER DIPLOMA PROGRAMS 
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D Microcomputer Repair 

n Baste Electronics 

□ TV' VCR Repair 

D Computer Programming 
D High School 

□ Catering;' Gourmet Cooking 
P Auto Mechanics 

□ Bookkeeping' 

CJ Hotel Restaurant Managemenl 

□ Drafting' 

Q Veterinary Assistant' 
U Travel Agent" 



D Air Conditioning & Relrigeraiion 

D Electrician 

D Police Sciences' 

□.Art 

.. i Small Business Management 

!J Wildlife Forestry Conservation" 

-] Diesel Mechanics 

H Gun Repair" 

LJ Motorcycle Repair* 

□ Surveying & Mapping 

H Small Engine Repair 

t_] Fitness &. Nulntion 



"These courses are offered by North American Correspondence Schools Both North 

American and International Correspondence Schools are Accredited Members of the 



National Home Study Council in Washington D.C, 
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Antique 

Radios 

You can't judge a book by its cover! 



JUST AS YOU CAN'T JUDGE A BOOK BY 

its cover, you can't judge the con- 
dition of an antique radio's chas- 
sis, or even its type, by the 
cabinet. Most of the radios we've 
covered here have been of the pre- 
WW1I, wood en -cabinet type; after 
all, those are this author's prefer- 
ence. There are other collectors 
who seem to prefer the plastic- 
cased table-top units from the 50's. 

Now, you can be sure that all of 
those plastic-cased radio's are su- 
perheterodyne units (or can you? 
more on that in a moment), but 
what of the older radios? Before 
the superheterodyne, came the 
Tuned Radio frequency (TRF) 
chassis. Although super- 
heterodyne was a development of 
the late 20's, TRF remained on the 
scene through a good portion of 
the 30's. There were many reasons 
for that. For one thing, there were 
patent problems. In addition, a 
TRF chassis was simpler to man- 
ufacture, and therefore more eco- 
nomical. In the depression of the 
1930's, a company that could pro- 
duce an affordable radio had an 
edge. Later, because of increased 
crowding in the broadcast band, 
more shielding became necessary, 
increasing the cost of manufactur- 
ing a TRF chassis. 

As you might imagine, though 
chassis designs changed in the 
1930's, cabinet designs did not 
necessarily follow suit. The new 
superheterodyne chassis con- 
tinued to be installed in wooden 
cabinets. Outwardly, unless you 
are familiar with the cabinet de- 
sign, there is no way to tell 
whether that wooden cabinet 
houses a superheterodyne or TRF 
u nit. 




FIG. 3 

As it turns out, you also can't 
always be sure that that plastic- 
cased table-top unit has a super- 
heterodyne chassis either. One 
example is the little table-top radio 
that is shown in Fig. 1 (it is the unit 
in the center). That unit turned out 
to be not as modern as it first ap- 
peared. For one thing, the case, 
which at first look appeared to be 
plastic, was actually made of 
something that was more like 




RICHARD D. FITCH 

Bakelite. Secondly, and more im- 
portant, it was not a super- 
heterodyne unit. It was a genuine 
old-time TRF unit, complete with a 
series-connected filament string. 

The five-tube chassis is a fairly 
simple one. As such, let's step 
back a moment and see what prob- 
lems we might possible run into 
when restoring or servicing it. 
First, after slipping the little chas- 
sis out of the bottom of the case 
(see Fig. 2), we can see the handy 
grid caps of the two RF tubes and 
the detector. The plate on the bot- 
tom of the chassis, besides its ob- 
vious uses, is part of the shielding. 
A heat-mutilated tube diagram was 
also located on the bottom plate. 

If the filaments don't light, then 
one is likely to be open. Re- 
member, since the filaments here 
are series-connected, one open 
filament will cause all of the fila- 
ments to fail to light. The best way 
to track down the open filament is 
to remove each tube from the 
chassis and test with a continuity 
tester. 

If all of the tubes test out as 
good, but the filaments still don't 
light, the problem is likely in the 
power supply (assuming, of 
course, that you've checked out 
the tube sockets and the associ- 
ated wiring). The transformer, line 
cord, and switch should be 
checked out for continuity and 
proper operation. 

Anyway, the point of all of that is 
that you can't simply look at a ra- 
dio and tell what you will find in- 
side. Looking back at Fig. 1, the 
TRF unit in the center appears to 
be more modern than the two 
units flanking it, yet those other, 
larger units have more modern su- 



perheterodyne chassis and are 
newer. 

Finally, as you might infer from 
the discussion above, that tiny ra- 
dio generates quite a bit of heat. 
The vents in the cabinet help cool 
the tube envelopes. The upper 
chassis parts dissipate their heat 
through the metal chassis and bot- 
tom shield. Thus, if you own one 
of those radios, or one of the many 
that were manufactured using a 
similar design, be aware of its heat- 
generating capabilities. While the 
metal bottom won't get hot 
enough to start a fire, its not a 
good idea to display that unit on 
top of your piano or other piece of 
highly finished furniture. Also, itis 
important to keep the cabinet 
vents clear to ensure adequate air 
circulation. 

More on tuning capacitors 

We've previously looked at tun- 
ing capacitors and mentioned that 
it was important that the plates on 
those be straight. This month, 
however, we are going to take look 
at deliberately bending those 



plates, and why you might want to 
do that in some instances. 

On some early radios, align- 
ment was not done using a trim- 
mer capacitor. Instead, the last 
plate on the tuning capacitor was 
divided by slots into as many as six 
sections by the manufacturer {see 
Fig. 3). Sections of those slotted 
end plates were bent in or out to 
align the tuned circuits. 

The bending of those plates 
could be a tedious operation, and 
some sort of output meter was a 
big help if the job was to be done 
properly. And while some units 
provided a set screw to make the 
operation easier, many did not. 
That left you to you own devices if 
alignment was needed. 

Note that even though those 
sectioned end plates are intended 
to be bent, they still cannot be al- 
lowed to touch the stator plates. 
As with all capacitors of this type 
the air dielectric between the 
plates must be there. If the plates 
touch, you will short the capacitor 
just as if you shorted the foil in a 
paper capacitor. 



Incidently, the type of capacitor 
shown in Fig. 3 is called a gang 
capacitor. It features several tun- 
ing capacitors on a single shaft. 
Such capacitors were not always 
used on the oldest sets. If you are 
lucky enough to get a real "an- 
tique" antique radio, it might have 
up to five tuning capacitors. Each 
of those had its own shaft and dial. 
As you might imagine, back then it 
was an evening's project just to 
tune in a station. 

Help! 

I recently heard from a fellow 
collector who is in need of a power 
transformer for a Syivania Model 
29 electric tube tester. If any of you 
out there can help, please write 
and I will forward the information 
to him. 

By the way, it goes without say- 
ing that I'm always glad to hear 
from fellow antique radio enthusi- 
asts and collectors. )ust write to 
me in care of this magazine and if 
you require a personal reply, 
please enclose a stamped self-ad- 
dressed envelope. R-E 



PRINTER BUFFER 



continued from page 62 



indicated part should be inserted in the 
proper location, and should be properly 
oriented. The leads should be soldered 
and clipped, if appropriate. "Connect," 
as applies to wires, implies that you are to 
strip and tin the wire and insert it into the 
proper hole, solder it, and clip off the 
excess length. One caution: MOS devices 
should be handled properly to avoid 
damage from static discharge. 

The easiest way to build the buffer is to 
use a printed-circuit board. You can buy 
one from the source mentioned in the 
Parts List, or you can etch your own. The 
foil patterns for the double-sided buffer 
and EPROM programmer boards are 
shown in our special "PC Service" sec- 
tion on page 75. 

To assemble the buffer board, follow 
the parts-placement diagram in Fig. 4, 
Install sockets for all IC's (except the volt- 
age regulator), but don't install the IC's in 
the sockets! If you are using 128-cycle 
refresh 4I64's, do not install sockets for 
IC17 and IC18, instead install a jumper 
between pins 3 and 4 of the location for 
IC 1 7 .( If you 're not sure what type of 41 64 
RAM's you have, install the two sockets.) 
Install PL1, PL2 (14-pin) and PL3 (10- 
pin ) right-angle, double-row male header 



strips on the board. If you plan to wire 
your computer and printer cables directly 
to the board — or if you plan to use chassis 
connectors on the back panel — do not in- 
stall those header connectors. But if you 
plan to use the EPROM programmer 
board, then install PL4, a 12-pin header. 
Note that there are only 10 holes in the 
board for that connector! The right- angle 
part of the first two pins should be cut off. 
The bottom pin is left unconnected, but 
the top pin must be connected to the 
source of 9 volts AC indicated in Fig. 4. 

Next install the fuse clips and the fuse. 
Install Dl, keeping in mind that it's polar- 
ized. Install the resistors, noting that most 
are mounted vertically; they will not fit if 
mounted horizontally. 

Next install all of the capacitors except 
CI. When installing C3, C4, C5 and C6, 
do not cut off the leads because they'll 
connect to the 5- volt bus. Instead, slip 
tubing over them, bend them down and 
install in the holes near pin 9 of the IC's on 
the solder side of the board. That's done to 
place the decoupling capacitance as close 
as possible to the power and ground pins 
of those IC's . Next . instal 1 the crystal , and 
the voltage regulator and its heatsink. 
Finish up the board by installing CI , spac- 
ing it 3/16" away from the board. That will 
allow just enough clearance for the 
mounting screw near CI . 

At this point in time, all of the on-board 
components should be mounted. Our next 



step is to turn our "attention to the front- 
panel mounted switches. Unfortunately, 
we have run out of room for this month. 
So, that topic will be the first one we will 
tackle next time. In addition to that, we'll 
show you how to assemble the EPROM 
programmer option, and how to use our 
buffer/converter to its fullest possible ad- 
vantage. R-E 
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Designing with dynamic RAM's 




ROBERT GROSSBLATT 



CO 
O 

z 
o 

EC 
5 

LU 
_1 
111 

6 
< 



THE MORE THAT YOU MESS AROUND 

with memory, the more uses you 
find for it. And the more uses you 
find, the more memory you want. 
That kind of reasoning led to the 
development of the Dynamic RAM 
(DRAM). Computers, for example, 
are memory-hungry machines, 
and every 1C manufacturer has 
jumped into the race to develop a 
memory that packs more storage 
in less space. 

At first glance, DRAM seems to 
be the answer to everybody's 
memory problems. The cost per 
bit of storage is much lower than 
that of static RAM, and manufac- 
turers are constantly finding new 
ways to stuff more storage space 
into a standard package. 

In no time at all, DRAM went 
from 16K to 256K per package. 
While the initial cost per unit was 
high, prices have dropped dramat- 
ically. For instance, the price of a 
4164, 64K x 1 DRAM went from $50 
to about $5 in less than 5 years! 

With all obvious advantages of 
DRAM — plenty of storage, small 
packages, all at a reasonable 
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price — why doesn't everyone use 
them? The answer is that they're a 
pain in the neck to use. Unless 
mountains of memory is an abso- 
lute necessity, you can save your- 
self plenty of brain damage by 
sticking to the reliable static RAM. 

Using dynamic RAM 

There are two main hassles that 
must be dealt with to use DRAM's : 
data refresh and address multi- 
plexing. The former is a con- 
sequence of the way data is stored, 
and the latter is a result of practical 
considerations. 

When you start talking about 
packing up to 256K of storage (for 
now) in a single IC, you're rapidly 
going to run out of available pins. 
To illustrate, take a look at a 4164 
and count the number of pins 
needed to make it work. 



Since 4164 is organized in an 8K 
by 8K matrix, sixteen address lines 
are needed (8 rows and 8 columns) 
to access any particular bit in the 
matrix. Add to that pins for the I/O, 
power, ground, and a read/write 
control and we wind upneeding21 
pins for a bare-bones memory. 

Obviously, more pins are 
needed as storage capacity is in- 
creased. IC designers came up 
with a way to cut the pin count by 
using address multiplexing. That 
means that the interna! row and 
column decoders are connected 
to the IC's address pins. The de- 
coders are really latches that are 
controlled by the Row Address 
Strobe (RAS) and Column Address 
Strobe (CAS) pins on the IC. 

That may sound complicated, 
but if you look at Fig. 1, you'll have 
a much clearer understanding. Al- 
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though address multiplexing 
makes things theoretically simple, 
it creates nightmares from a prac- 
tical point of view because of the 
very strict timing requirements. 
Things are further complicated by 
the second DRAM hassle — memo- 
ry refresh. 

DRAM uses tiny capacitors as 
memory-storage elements. But 
the charge on any one cell leaks 
quickly. Therefore, each cell must 
be refreshed at least once every 
two milliseconds. 

There are three basic ap- 
proaches to successfully using 
DRAM — gates only, dedicated 
IC's, and microprocessors. The 
first two approaches are similar. If 
you use only gates to take care of 
the basic RAM requirements, the 
block diagram of your circuit will 
be similar to Fig. 2. Notice that the 
system-address bus has been split 
into separate row and column 
lines going to the memory matrix. 

Most modern DRAM's are set up 
so that when a cell is accessed in a 
particular row, the entire row of 
cells is automatically refreshed. If 
your circuit accesses each row 
often enough to meet the refresh 
requirements, then you don't have 
to worry about that problem. That 
kind of "hidden" refresh is the 
simplest solution to the whole 
problem. 

But, not all circuits meet those 
requirements so the problem of 
refresh has to be (excuse the pun) 
addressed directly. In Figure 2, the 
row portion of the address bus 
goes through an 8-pole, double- 
throw switch that's controlled by a 
memory request line. When that 
line is inactive, ras (row address 
select) is enabled, read is selected, 
and the memory-address pins are 
connected to the output of the 
counter by the refresh switcher. 

That counter cycles over and 
over at a rate fast enough to refresh 
the memory. When the memory is 
accessed, the correct address is 
put on the address bus; the re- 
fresh switcher disconnects the 
counter, and feeds the row infor- 
mation to the row/column switch- 
er. The row and column data Is 
clocked into the memory by the 
system logic that controls the row/ 
column select, and the appropri- 
ate data is stored in the output data 



latch. As soon as that happens, the 
memory- request line shifts back to 
the refresh setup. 

If things are done too slowly, too 
quickly, or out of logical se- 
quence, you'll probably lose your 
data and you're guaranteed to lose 
your temper. And that brings us to 
an unwritten law that should be 
immediately jotted down: You 
can't design with DRAM without 
using a data sheet. 

The complexity of using DRAM 
has brought about a series of LSI 
IC's designed to take care of the 
whole business. Among those IC's 
are the 3200 series from Motorola 
and Intel, which contain all the cir- 
cuitry needed to handle the re- 
fresh and address multiplexing 
requirements of mainstream 
DRAM's. 

At a cost of under $10, they can 
go a long way toward simplifying 
your memory-support circuitry. 
You should remember, however, 
that it's possible to do the whole 
job with a handful of logic IC's as 
well. For a first-time designer or 
experimenter, it's better to use the 
gates-only approach. It's a good 
exercise in digital design. 

Most DRAM's generate valid 
data as soon as the addressing is 
completed, but lack the chip-se- 
lect controls found in static RAM. 
As a result, three-state latches or 
some other type of arrangement 
are always necessary to manage 
the data from the memory. That's 
particularly true if data has to flow 
two ways on the system data bus. 

Computers are always loaded 
with bidirectional buffers and driv- 
ers since data is constantly going 
to and from the memory. The last 
method for massaging DRAM 
brings us to the next topic that 
we'll cover — microprocessors. In- 
stead of using tons of gates or ded- 
icated IC's, the whole problem can 
be handled with a microprocessor 
and a little software. 

In fact, some microprocessors, 
like the 280, have built-in routines 
for refreshing DRAM. People con- 
stantly forget that computers are 
only one special application for 
microprocessors. When we come 
back next time, we'll see how they 
can be used to control RAM, key- 
boards, power supplies, and even 
the light on the back porch. R-E 
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A new COMFET 

THE WORLD'S FIRST P-CHANNEL COM- 
FET has been announced by RCA's 
Solid-State Division and RCA Labs 
at Princeton, N|. The new COMFET 
(Conductivity Modulated Field- 
Effect Transistor) complements 
the N-channel COMFET. (See the 
September 1984 issue of Radio- 
Electronics for more on that de- 
vice.) Switching speed, forward 
blocking voltage, and on-resis- 
tance characteristics are similar for 
the N- and P-channel types, 

An unusual feature of the P- 
channel COMFET is that its chip 
area is the same as that of the N- 
channel device. Normally, in con- 
ventional MOSFET technology, the 
P-channel devices require a larger 
chip area than N-channel devices 
because of the mobility of "holes" 
(the primary current carriers) is 
less than the mobility of electrons 
(the primary current carriers in a 
conventional N-channel MOSFET). 

In the new device, the con- 
ductivity modulation effect nul- 
lifies the mobility factor, permit- 
ting both chips to have the same 
on-state resistance with the same 
size die. Since they have identical 
active areas, their input capaci- 
tances are identical, thus permit- 
ting their use in complementary 
applications found in many types 
of power-control circuits. The P- 
channel device can also be used 
alone in variety of power-switch- 
ing applications. 

Another noteworthy charac- 
teristic of the P-channel COMFET 
is its extremely low DC on-resis- 
tance (0.35 ohm at 20 amps) at for- 
ward blocking-voltages between 
200 and 400 volts (see Fig. 1). That is 
the lowest on-resistance of any P- 
channel power MOSFET, including 
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those with blocking voltages of 
only100 volts. Furthermore, its on- 
resistance can be as much as 25 
times lower than that of a con- 
ventional P-channel MOSFET hav- 
ing a comparable blocking volt- 
age. 

Generally, a COMFET and a con- 
ventional power MOSFET operate 
in basically the same manner. 
However, in a conventional 
MOSFET, the on-resistance in- 
creases with the increasing drain- 
to-source voltage capability. That 
limits its use as a power-switching 
device above 200 volts. In a COM- 
FET, that limitation is negated by 
greatly increasing the conductivity 
of the epitaxial drain region 
through the injection of minority 
carriers due to the additional P- or 
N-type substrate. Now, in a typical 
N-channel COMFET, the on-resis- 
tance is typically about Vw that of a 
conventional MOSFET with the 
same chip area, and maybe as little 
as ]fe of that value, 

DO DC converter/inverter 

The S17660, from Siliconix, is a 
highly efficient low-voltage CMOS 
DC/DC power converter/inverter 
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intended for use as a voltage inver- 
ter. However, with the addition of a 
few components, the inverter cir- 
cuit can be rearranged to provide 
several voltage levels at once. Volt- 
age inversion, voltage doubling, 
supply splitting, and simultaneous 
inversion and doubling are possi- 
ble with the device. 

The SI 7660 operates as a low- 
cost negative power supply for 
low-current applications, and it is 
less expensive, smaller, and uses 
fewer parts than a dedicated nega- 
tive power supply. With the addi- 
tion of only two capacitors and a 
small-signal diode, the device per- 
forms voltage conversion for an in- 
put range of + 1.5 to +10.0 volts to 
a complementary output range of 
-1.5 to -10.0 volts. 

The device's output source-re- 
sistance is low and allows a drain 
current of up to 40 mAwitha5-volt 
input. The low output source-re- 
sistance provides high conversion 
efficiency— 95% at 10 mA or 99.7% 
with no load. 

The SI 7660 contains a voltage 
regulator, R-C oscillator, voltage- 
level translator, four power MOS 
switches, and a logic network on a 
single IC. The logic network 
senses the most negative voltage 
in the device and ensures that the 
output N-channel switch sub- 
strates are not forward-biased. The 
oscillator, when unloaded, oscil- 
lates at a nominal frequency of 12 
kHz for an input supply voltage 
range of 1.5 to 10.0 volts. The osc 
terminal may be connected to an 
external capacitor to lower the fre- 
quency, or it may be driven by an 
externa! clock. The lv terminal 
may be tied to ground to bypass 
the internal regulator and improve 



low-voltage operation. At +3.5 to 
+10.0 volts, the regulator is made 
operational by leaving the iv pin 
open. 

The SI7660 is available in TO-99 
and 8-pin DIP packages. In 100- 
piece lots, the cost is $2.73 each for 
TO-99-packaged units; as an 8-pin 
DIP, the cost is $1.89 each.— Sil- 
iconix Inc., 2201 Laurel wood Road, 
Santa Clara, CA 95054 

Transistor Selection Guide. 

Ferranti's 6-page MOSFET Selec- 
tion Guide and Cross Reference 
List offers design data on comple- 
mentary N- and P-channel tran- 
sistors. Arranged as an easy-to- 
read chart, it provides data on key 
parameters of over 150 MOSFET- 
devices in TO-92, TO-39, TO-220, 
and TO-3 packages. 

Included in the guide are low- 
voltage threshold devices for tele- 
communications, superfast (1-ns) 
switching devices, and high-volt- 
age, low-leakage devices for use in 
test instruments. It also contains 
key parameters of the various de- 
vices covered, among those speci- 
fications are: continuous current, 
l D ; breakdown voltage, BV DSS , 
and on-resistance, R D5 ( 0n) . 

The guide also includes a cross- 
reference to help the user in se- 
lecting equivalent or near-equiv- 
alentdevices. — Ferranti Semicon- 
ductors, 87 Modular Ave., Corn- 
mack, NY 11725 

New power MOSFET family 

RCA has introduced a new fam- 
ily of power MOSFET's designed to 
operate directly from logic supply- 
voltage levels of +5 volts. Called 
logic-level power MOSFET's or 
L 2 FET devices, they are the first de- 
signed specifically to produce full- 
current outputs with a 5-volt gate 
drive. 

The new L 2 FET family includes 
32 N-channel devices with current 
ratings ranging from 1 to 15 am- 
peres, and V DSS ratings ranging 
from 50 to 200 volts. The devices 
are available in TO-3, TO-39, and 
TO-220 packages. Prices in 100- 
piece lots range from about $0.75 
to $4.00. For copies of the L 2 FET 
data sheet, call RCA's toll-free 
number: 1-800 526-2177: or write 
RCA, Solid State Div., Route 202, 
Somerville, NJ 08876. 



Fast-turn-ofF SCR's 

Recently Motorola introduced a 
series of SCR's that can turn off ten 
to twenty times faster than stan- 
dard types. This latest line of 
SCR's, available in TO-220 pack- 
ages, consists of 28 devices in- 
cluded in the MCR2080-A (8 amps) 
and MCR2150-A (15 amps) series 
with repetitive reverse voltages 
ranging from 200 to 800 volts. The 
maximum turn-off time is 4.0 u,s 
for devices in the MCR2150-A se- 
ries and 6.0 u.s for those in the 
MCR2080-A series. The turn-off 
time for the non-"A" devices is 
10u.s. Prices for the 8-amp, 200-volt 
version start at $0.87 in 100 piece 
lots, and range up to $4.84 for a 15- 
amp, 800-volt part. — Motorola 
Semiconductor Products Inc., PO 
Box 20912, Phoenix, AZ 85036. 

Op-amp power buffer 

The LT1010 is a fast op-amp buff- 
er that has unity voltage gain but 
can amplify an op-amp's output 
current from typically +10 mA to 
+150 mA. It makes fast amplifiers 
less sensitive to capacitive load- 
ing, reduces thermal feedback in 
precision DC coupled amplifiers, 
and is recommended for a number 
of fast and slow applications. 

When incorporated within the 
op-amp's feedback loop, the buff- 
er can isolate almost any reactive 
load. Applications include driving 
headphones or long cables, 
powering small motors, operating 
proportional actuators, and use in 
operational amplifier based power 
supplies. 

The LT1010 has a 20-MHz band- 
width and a 100 V/^-s slew rate. Its 
quiescent current is 5 mA, while its 
output can swing ±10 volts into a 
75-ohm load. It maintains its inher- 
ent high stability while working 
into capacitive loads exceeding 1 
u,F. The device operates from a sin- 
gle supply of at least 4.5 volts or 
from dual supplies delivering up 
to a total of ±22 volts. 

Diagrams including such ap- 
plications as track-and-hold, volt- 
age and current regulators, inte- 
grators, and power-supply split- 
ters are included in the 16-page 
LT1010 data sheet and application 
note. — Linear Technology Corp., 
1630 McCarthy Blvd., Milpitas, CA 
95035-7487. R-E 
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Troubleshooting sync problems 



IN RUMMAGING THROUGH THE OLD 

mailbag, I find that many of our 
readers are experiencing diffi- 
culties related to sync signals. Al- 
though we have covered that 
subject before, it appears that it's 
time to go over it again. 

In your letters, several of you 
have provided voltage readings, 
etc., but make no mention of the 
sync waveforms: For sync- related 
problems, an oscilloscope is one 
instrument that's almost indispen- 
sable. When symptoms like poor 
vertical sync, weave or hum in the 
sync, and other such problems 
show up, it's time to look at the 
sync waveform. (That's before you 
draw any conclusions as to its 
cause.) A scope is the only instru- 
ment that allows you to view the 
waveforms. And since you've got 
to see the signals before you can 
tell anything about them, the 
scope is the only way to go. 

I'm not saying that it's impossi- 
ble to fix a sync problem without a 
scope, only that the job is easier 
with one! The scope lets you see 
what the sync separator is doing, 
and whether the correct signal is 
being sent to the points where it's 
needed. No other instrument can 
do that, 

Repairing sync problems 

When correcting troubles that 
appear to be sync related, use your 
scope to make sure that all the in- 
puts to the sync separator are cor- 
rect. The proper amplitude is 
usually shown on the schematic. 
(The horizontal sync is governed 
by the phase of the signal, while 
the vertical sync depends on its 
amplitude.) 
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FIG. 1 

VERTICAL SYNC. (41-15 P-P| 




FIG. 2 



First check the signals at the out- 
put of the sync separator: That's 
where the signal first appears as 
sync only. You should use a time 
base of about 50-Hz. That allows 
you to see the horizontal-sync sig- 
nal as a straight line (blur!) with 
the vertical sync showing up as lit- 
tle pips above it. Figure 1 shows 
the composite sync as seen at the 
output of a sync separator. 

The horizontal sync is the wave- 
form just below and parallel to the 
black level reference; the dashed 
rippling lines indicate hum in the 
sync. If there is any bending or 
ripple in the signal, look out. Rip- 
ple in the horizontal sync may 
mean that some of the 60-Hz hum 
(from the AC line) is getting into 
the signal. Such an occurrence is 
bound to show up as weaving or 
bending in the raster. 

As for that other important sig- 
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nal, since the vertical sync is de- 
pendent on amplitude, you must 
be sure that it is high enough. If it 
is too low, you'll have rolling in the 
video and poor vertical hold. 1 
have found sync troubles that 
were caused by a low video input 
to the sync separator. If the signal 
is too low, the separator can't 
shear the sync off properly. That 
usually causes vertical sync prob- 
lems, with horizontal sync OK. 

Always be sure to trace the sync 
signal through any amplifier 
stages; they too can contribute to 
vertical-sync problems. With the 
scope properly connected across 
the input to the vertical oscillator, 
turn the set's vertical-hold control 
(if there is one) until the picture 
rolls down slowly Figure 2 should 
give you some idea of what you 
should see. It shows the vertical 
sync — the tiny squiggle riding on 
the waveform — which should 
measure about 4-5 volts peak-to- 
peak. 

If that signal is not there, find 
out why! You can always look at 
the sync, both vertical and hori- 
zontal, and see what is wrong. For 
instance if the horizontal-sync 
waveform has video in it, the video 
can be seen on the rising portion 
of the sync. Such problems are al- 
most always located in the sync 
separator. 

Video can show up in the sync 
when, for instance, the video in- 
put to the sync separator is not 
high enough to allow the sepa- 
rator to clip off the upper25% of it, 
where the sync is found. Because 
of that, the separator cuts too 
deeply into the waveform allowing 
some of the video to sneak into the 
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sync signal. A "dirty sync" (as that 
condition is called) can cause all of 
those mysterious cases of jitter 
(weaving, etc.) in the raster. 

So, whenever you get a set with 
really mind-boggling symptoms, 
get out the scope first and follow 
the waveform through the circuits, 
looking very closely for any and all 
of the things just mentioned. 
Once you find the point where 
trouble first shows up, then get 
out your trusty voltmeter and 
check for the correct DC voltages. 
The sync separator is one stage 
that is extremely critical as to volt- 
ages. If the schematic calls for 25 
or 112 volts at a particular point, 
make sure that that voltage is 
there. Once you've found a volt- 
age that's missing or incorrect, 
that's when you get the ohm meter 
and start checking resistors. 

So, don't let that scope just sit 
there gathering dust. Instead, use 
it to make the most useful test of 
all on any stage — signal in vs. sig- 
nal out — the true test of whether 
any particular stage is working the 
way it should. R-E 

SERVICE 
QUESTIONS 

LOW BRIGHTNESS AND 
CONTRAST 

A Midland TV, model 10M46, has 
me completely out-foxed. The set 
shows low contrast and brightness, 
with little control over the bright- 
ness. The 40-volt Zener diode off the 
low side of the tripler is missing. Any 
help you can give me wilt be deeply 
appreciated. — C.P., Los Angeles, CA 

That Zener diode is part of the 
automatic brightness limiter (ABL). 
The schematic shows it with dot- 
ted lines to suggest that it's not 
necessarily included in all models, 
so we need not concern ourselves 
with it. 

As for the brightness control, it 
varies the base voltage of the video 
emitter follower (Q700) and that, 
in turn, causes the collector volt- 
age to vary. The coupling that ex- 
ists from Q700 through Q701 and 
Q702 right on into the three color 
outputs and the kine, translates 
control movements into bright- 
ness changes. 

Start at the control itself and 



work your way forward to see 
where the voltage swing disap- 
pears. Now back to the ABL; that 
stage basically consists of Q703 
tied to the video preamp. In nor- 
mal operation, that circuit senses 
changes in beam current and influ- 
ences the bias of transistor Q701. 
So in tracking down your problem, 
look to that circuit as a possible 
trouble spot. 

SERVICING AN ELECTRONIC 
FLASH 

How can I check the SCR's in my 
electronic flash unit I would also 
like to know how I can get a sche- 
matic of the circuit. — W. W,, 
Charleston, WV 

To easily check SCR's, first con- 
nect the negative lead of an ohm- 
meter — set on the x1 scale — to 
the cathode of the SCR and its 
positive lead to the anode. The 
meter should show an infinite 
(very high) resistance reading. 
Short the gate lead to the anode 
and observe the reading. The dis- 
played resistance should drop: A 
reading of 15-50 ohms is normal. 

With the anode still connected 
to the ohmmeter, disconnect the 
gate lead. The reading should be 
unchanged until either the anode 
or cathode is disconnected. When 
either the anode or cathode is dis- 
connected, the display should 
then return to the infinite resis- 
tance reading. As for service infor- 
mation on your unit, I can only 
suggest that you contact the man- 
ufacturer. 

PICTURE PULLING AND TEARING 
/ have a Magnavox T982-12 chas- 
sis that shows a dark vertical bar 
running down the left side (just off 
center) of the screen, accompanied 
by pulling and tearing in the picture. 
The filters in the 148-volt B + supply 
have been replaced. And I've also 
tried new vertical, horizontal, and 
signal modules. Please help! — R.N., 
AZ 

Have you checked the low-volt- 
age supply filters? — I see at least 
four in the schematic. The trouble 
sounds like something that you 
might expect from a dirty supply. 
Your letter describes distorted 
waveforms coming from the hori- 
zontal module. That's another rea- 
son to look to that module for the 
cause. R-E 



TYPEWRITER/ 
COMPUTER PRINTER 



IT DOES IT ALL! 




SILVER-REED 

EXD 15 



This l'i>' .ikMii.iLL;;h rsi. n- Inn*' 
nffe rs you u n ji recrd e n\ 
vcrsaiiliiv in a compact, 
ijuitl easily carryable puck- 
a£e In flirt, miinv machines 
twice the lise don't o(Ter 
half as much- 
The KXIJ IMrlKVGu prinl on either regular or thermal 
paper- H has an ultra -hi Eh quality .5] dot thermal 
prinlmc head for true Irllcr qualitv printing. And, M 
even let* you choose from 6 different prinl style*- 
including automatic underline and ovrrsiie tritcm. 
Best of aLL the KXIJ 15 i* made by Silver-R-red and 
(hat's vour assurance of the ultimate in oualitv. 
"FULl. FACTORY Ui:AKANTKK" 
SAVE OVER 1200 

• Tvpcvritor/i'oTFipuler Printer 
•Ow IHG Characters 

• 6 Print styles & Pica £ Khfo 

• rorreelion Print Mode 

• Ifi Character Status Display 

• Ribbon or Thtrmal Print j^Tkr-r -*j a^ .» 
Msl Price (396.00 \JXH Li I $ ]lO\? 

Computer Interface S40 

(Specify nenol HSaSKC or Parntlel Centronics) 

"Add $7.50 shipping charges" 

MASTKKCAKU » VISA 

or send check Worder 

CERTIFIED ASSOC. 

1912 W. 170th St. 

Hazel Crest, IL 60429 

Call vour order today 

f 312)335-0043 M-F &iin-5pm 



SEE YOUR DEALER TODAY 
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HERE'S A TIP 
THAT'S PERFECT! 

AM FM AUTO RADIO 
ANDCB 

'Firestik'n 

GOLDEN SERIES 



BARE-HANDS TUNABLE 
"NO TOOLS NEEDED'' 

HIGH PERFORMANCE ANTENNAS 



ALSO ANTENNAS FOR 

CORDLESS TELEPHONES 

MONITOR SCANNERS 



rtf 



Dealer & Distributor Inquiries Invited 
SEND FOR FREE CATALOG 

'Flntttk' AntiMii Coirbmy 
2614 Easi AdanwPhoeni*. AZ 85034 



Mans . 
Strosi- 

Cfty 
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Sirring Ihe CB and 
Communication! Market Since 1962. 



5-YEAR REPLACEMENT WARRANTY 
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ELECTRIC SHOCK 



continued from page 58 



Microshock 

Microshock is electrical shock caused 
by very small amounts of current. As is 
shown in Table 1 , currents of less than 1 
milliampere are usually of no con- 
sequence. If a shock is delivered directly 
to the heart, however, even 20 microam- 
peres of current can be dangerous. Cur- 
rent can be delivered directly to the heart 
through a pacemaker wire. Wires for use 
with external (temporary) pacemakers 



TABLE 1— EFFECTS OF A 60 Hz ELECTRIC SHOCK 


Current 


Effect 


held one second 


(current applied to skin, unless otherwise noted) 


20 pA 
1 mA 


Ventricular fibrillation if applied directly to the heart 
Sensation 


5 mA 


Maximum harmless current 


1-10 mA 


Mild to moderate pain 


1 0-20 mA 


May cause muscular contractions, preventing release from shock 




source 


30 mA 
75-300 mA 
5A 


Breathing may stop 
Ventricular fibrillation may occur 
Bums tissues 



Radio Electronics 



REPRINT 
BOOKSTORE 



D Build Your Own Satellite TV Receiver $7.00 

□ 8-Ball Satellite TV Antenna S5.00 

□ Build Your Own Robot S12.00 

□ TV Descrambler (January, February 1981) S3. 00 

□ Radio- Electronics back issues (1984) £3,00 

(Februrary 1984 not available) 

□ Radio-Eledronics back issues (1983) S3. 50 

(January, February 1983, May 1983 not available) 
Write in issues desired 

□ Radio-Electronics back issues (1982) S3. 50 

Write in issues desired 

□ Radio- Electronics back issues (1981) S4.00 

(Jan., Feb.. March, Dec. 1981 not available) 
Write in issues desired 

□ Etch your own PC boards S3. 00 

□ Hands On Electronics #1 S3. 00 

D RE Annual '85 S2.50 

□ VCR Repairs S3. 00 

□ IBM Typewriter to 



To order any of the items indicated above, check off the 
ones you want. Complete the order form below, include 
your payment, check or money order (DO NOT SEND 
CASH), and mail to Radio-Electronics, Reprint Depart- 
ment. 200 Park Ave. South, New York, NY 10003. 
Please allow 4-6 weeks for delivery. 



Computer Interface S3. 00 

□ Special Projects (Spring 1981 ) S4. 50 

□ Special Projects #4 (Summer 1982) S4.50 

Q Special Projects #5 (Winter 1983)" S4.00 

□ Special Projects #6 (Spring 1983) £4.00 

□ Special Projects #7 (Summer 83) NOT AVAILABLE 
D Special Projects #8 (Fall 83) . . - NOT AVAILABLE 

□ Special Projects #10 (Spring 84) $4.00 

□ Radio-Electronics Annual 1983 $3.50 

D Radio-Electronics Annual 1984 $2.50 

D How to Make PC Boards $2.00 

D All About Kits $2.00 

□ Modern Electrics (Vol. 1. #1 $2.25 

April 1908) 

□ Electro Importing Co. Catalog $4.95 

(1918) (176 pp) 

□ Low Frequency Receiving Techniques S6.00 

Building and using VLF Antennas 

□ New ideas - 42 circuits for experimenters . . S3. 75 



If you need a copy ot an article that is in an issue we 
indicate is unavailable you can order it directly from us. 
We charge 50c per page. Indicate the issue (month & 
year), pages and article desired. Include payment in 
full, plus shipping and handling charge. 



ARTICLE 



PAGES 



MONTH 



YEAR 



TOTAL PAGES |B50C each TOTAL PRICE 

MAIL TO: Radio- Electronics 

Reprint Department. 200 Park Ave. South, New York, NY 10003 All payments must be In U.S. funds 

Total price ot order S 

Sales Tax (New York State Residents only) S 

Shipping & Handling (U.S. & Canada only) (Includes FIRST CLASS POSTAGE) $1.00 per item S 

All other countries (S2.00 per item, sea mail) S 

(S4.00 per Item, air mail) S 

Total Enclosed. S 



Name 

Address . 
City 



-State . 



_Zip. 




FIG, 5 — IF A PACEMAKER'S LEADS acciden- 
tally contact a voltage source, it is easy to deliv- 
er a dangerous voltage (greater than 20 mA) to 
the heart, 

come out of the body through the chest 
wall or through veins that lead to an arm, 
the neck, or elsewhere (see Fig. 5). If such 
a wire were touched by a person who was 
holding onto a light switch, electric bed 
frame, television set, or other appliance, 
many microamperes could be conducted 
to the pacemaker wire. 

Many appliances will supply a good 
fraction of a milliampere to someone who 
is grounded. To see that for yourself, con- 
nect an ammeter between the metal parts 
of an appliance and ground. (Start on a 
high range to protect the meter.) Unless 
there is a very good third wire ground, 
significant currents will be measured. 

Why electrical shock occurs 

It is easy to receive an electrical shock. 
All that is required is to come into contact 
with two different voltages. Electrical 
shock can occur in a variety of settings. 
Electronics technicians and hobbyists can 
be exposed to many situations in which 
shock can occur. Capacitors and CRT's, 
for instance, store large voltages for days 
or longer. Tools held in the hand may 
conduct electric currents from objects 
touched. High voltages may arc across 
space to cause shocks. 

Even if you are someone who doesn't 
do much electronics work or experiment- 
ing, there are many "opportunities" 
around the house to receive a shock. 
Damaged line cords, defective ap- 
pliances, or accidents, such as dropping 
an AC -powered radio into a full bathtub, 
can quickly teach anyone about the dan- 
gers of electrical shocks. R-E 



MARKET CENTER 



FOR SALE 



CABLE-TV Secrets— the outlaw publicalion the ca- 
ble companies tried to ban. HBO. Movie Channel, 
Showtime, descramblers, converters, etc. Sup- 
pliers list included S8.95. CABLE FACTS, Box 711- 
R, Pataskala. OH 43062. 



RESISTORS WW.M>W5%C.F. 3 cents, 1%metal- 
films, custom wirewounds, capacitors and other 
components. JR INDUSTRIES, 5834-H 
Swancreek, Toledo. OH 43614, 

FREE catalog featuring scanner accessories, car- 
rier subcarrier detectors, voice scramblers, unusual 
kits. CAPRI ELECTRONICS, Route 1R, Canon, GA 
30520. 



CLASSIFIED AD ORDER FORM 

To run your own classified ad, put one word on each of the lines below and send this form along with your check to: 

Radio-Electronics Classified Ads, 200 Park Avenue South, N.Y., N.Y. 10003 

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For 

special headings, there is a surcharge of $20.00. 

( ) Plans/Kits ( ) Business Opportunities ( ) For Sale 

( ) Ed u cat ion /In struct ion ( ) Wanted ( ) Satellite Television 

t » ■ 

Special Category: $20.00 

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS. 

{No refunds or credits for typesetting errors can be made unlessyou clearly print or type your 
copy.) Rates indicated are for standard style classified ads only. See below for additional 
charges for special ads. Minimum: 15 words. 



1 


6 


11 


16 ($40.00) 


21 ($52.50) 


26 ($65.00) 



2 


7 


12 


17(842.50) 


22 ($55.00) 


27 ($67.50) 



3 


8 


13 


18 ($45.00) 


23 ($57.50) 


28 ($70.00) 



14 



19 ($47.50) 



24 ($60.00) 



29 ($72.50) 



5 


10 


15 ($37.50) 


20 ($50.00) 


25 ($62.50) 


30 ($75.00) 



31 ($77.50) 32 ($88.00) 33 ($82.50) 34 ($85.00) 35 ($87.50) 

We aeee pt M aste rCard and Visa for payment of ord ers . I f yo u wish to u se you r cred it card to pay fo r you r ad f i 1 1 

in the following additional information (Sorry, no telephone orders can be accepted): 



Card Number 



Expiration Date 



Please Print Name 



Signature 



IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE 
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED. 

CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services) 
$2.50 per word prepaid (no charge for zip code).. .MINIMUM 15 WORDS. 5% discount for same ad in 6 
issues; 10% discount for same ad in 12 issues within one year; if prepaid. NON-COMMERCIAL RATE: (for 
individuals who want to buy or sell a personal item) $2.00 per word, prepaid. ...no minimum. ONLY FIRST 
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 50c 
per word additional (20% premium). Entire ad in boldiace, add 20% premium to total price. TINT 
SCREEN BEHIND ENTIRE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE AD 
PLUS ALL BOLD FACE AD: add 45% premium to total price. EXPANDED TYPE AD: S3. 75 per word 
prepaid. All other items same as for STANDARD COMMERCIAL RATE. TINT SCREEN BEHIND ENTIRE 
EXPANDED TYPE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE EXPANDED 
TYPE AD PLUS ALL BOLD FACE AD: add 45% premium to total price. DISPLAY ADS: 1" 2W — 
S270.00; 2" x 2Yt— $540.00; 3" x 2W— $810.00. General Information: Frequency rates and prepayment 
discounts are available. ALL COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS 
USING P.O. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER 
WITH PERMANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 15th Of the third 
month preceding the date of the issue, (i.e., August issue copy must be received by May 15th). When normal 
closing date falls on Saturday, Sunday or Holiday, issue closes on preceding working day. 
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AEGIS™ Power Conditioning Equipment. . .THE SOLU- 
TION! Protects Computers & Kigtwecri Equipment From 
Damaging Voltage Surges. Lost Date, & Cosily Down Time. 
SPIKE-SP1KER 
■— Transnw Volume Surge & SpUi Suppressors 4 Uo\n 
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THE Intelligence Library — Restricted technical in- 
formation & books on electronic surveillance, sur- 
veillance-device schematics, lock-picking, in- 
vestigation, weapons, identification docu- 
ments, covert sciences, etc The best selection 
available. Free brochures, MENTOR, (Dept. Z), 
135-53 No. Blvd., Flushing. NY 11354. 

WHOLESALE MATV CATV equipments, antenna, 
accessories, cartridges, radios, speakers, cables. 
(718)897-0509, D&WR. 68-12 110 Street, Flushing, 
NY 11375. 

TI-99/4A software/hardware bargains. Hard-to-find 
items. Huge selection. Fast service. Free catalog. 
DYNA. Box 690. Hicksville, NY 11801. 

TUBES, new. unused. Send self-addressed, stamp- 
ed envelope tor list. FALA ELECTRONICS, Box 
1376-2, Milwaukee, Wl 53201. 

FREE Automotive Security Catalog. Largest se- 
lection available. Do-it-yourself pagers, alarms, 
hood-locks, glass detectors. Allow 4 weeks for deliv- 
ery, or for rush send S1 .00. AUTOMOTIVE SE- 
CURITY EQUIPMENT COMPANY, Dept. 1, P.O. 
Box 382. Plainview, NY 11803. 

INDIVIDUAL photofact folders. No. 1 to no. 1400, 
S3 .00 postpaid. LBT, 414 Chestnut Lane, East 
Meadow, NY 11554. 

DESCRAMBLERS for downconverters. High gain. 
Send S2.00. RB ELECTRONICS. P.O. Box 643, 
Kalamazoo, Ml 49005. 

ELECTHONICS catalog. Over 4.500 items. Parts & 

components. Everything needed by the hobbyist 6t 
technician. $2.00 postage & handling (States only), 
refundable with first S15.00 order. T & M ELEC- 
TRONICS. Dept. R. 472 East Main Street. 
Patchogue, NY 11772, (516) 289-2520. 

WANTED:. Cash for old tubes, speakers, ampli- 
fiers. Western Electric, Mcintosh. MarantE, RCA, 
Cunningham, Altec, JBL, Tannoy, Quad. (713) 
728-4343. MAURY. 11122 Atwell, Houston. TX 
77096. 

TUBES, hard-to-find. Send self-addressed stamp- 
ed envelope far list. AUDIO VIDEO STOP, 7477 
Village Parkway, Dublin, CA 94568. 

FREE catalog. Electronic, electrical, parts, tools. 
controls, switches, relays, lech books, manuals. JS 
CHRISTIANSON, INC.. 120 Oser Ave.. Haup- 
pauge. NY 11788. 

NEW... Convert any portable television into a giant 
five foot picture screen. Guaranteed. Only S24.S0. 
QUEEN ENTERPRISES, P.O. Box 159, Toronto, 
Ontario M6M 4Z2. 

FREE catalog 99-cent kits— audio, video, TV. 
computer parts. ALLKIT. 434 W. 4th St.. West Islip, 
N.Y. 11795. 
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Increase channels, range, privacy! We specialize 
in frequency expanders, speech processors. FM 
converters, PLL & slider tricks, how-to books, 
plans, kits. Expert mail-in repairs &co~- 
16-page catalog S2 ^ 



CBC INTERNATIONAL. P.O. BOX 
PHOENIX, AZ 85046 (602)996 




Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 



New ITEMS . . . New BARGAINS! 

FRFF SEND TODAY FOR FREE COPY 

rn " OF CATALOG WS-85 AND 

SUPPLEMENT • ADDRESS: DEPT RE 



FAIR RADIO SALES 

IO)a t EUREKA • Boa 1105 • LIMA. OHIO • 45803 



CIRCUIT boards: your artwork, quick delivery, rea- 
sonable. ATLAS CIRCUITS, Dept. A, P.O. Box 892, 

Lincolnton, NC 23092. (704) 735-3943. 

TUNABLE notch filters, brochure. $1 .00. D.K. VID- 
EO, Box 63 6025, Margate, FL 33063. (305) 
752-9202. 

SECURE your home with our sound activated 
switch. Easy to build. Turns lights and; or radio on at 
any atternped break- In and off when it's safe. For 
plans and parts list send S5.00 to J.R. ELEC- 
TRONICS. P.O. Box 99A. Marietta, GA 30061- 

ASSSORTMENT #102— Toko coils (1) 144LY-120K. 
(l)ES20HN-3000O23 and (2) BKAN-K5552AXX 
transformers, (1)BFQ85 Sub., and (1) AC adapter 
only $15.00. For fast free shipping, use MasterCard' 
VISA and call toll free 1-800-821-5226, ext. 426 
(orders only) or write JIM RHODES, INC., 1025 
Ransome Lane, Kingsport, TN 37660. 

CABLE-TV Source Book — a complete listing of 
suppliers for hard-to-find converters, descram biers, 
technical information, schematics and much, much 
more. Full refund if not satisfied. Send $4.95 to 
CABLE, Box 12505-R. Columbus, OH 43212. 




WRrTE FOR 

McGEE'S 



SPEAKER & ELECTRONICS CATALOG 

1001 BARGAINS IN SPEAKERS 

toll free 1-800-346-2433 for ordering only. 

1901 MCGEE STREET KANSAS CITY, MO. 64108 



CATALOG :TV desc ramblers, microwave convert- 
ers, satellite systems, many types, kits or built, hob- 
by kits also, $1.00, MINUTE KITS, Box 531, Wesl. 
SQ.. Bronx. NY 10461 

TECHNICA 140 channel cable converter fully re- 
mote sound and video unit only S1 49.00, Jerrold 
LCC58 converter only $79.00, Jerrold DRZ450 con- 
verter 90'channel aulo tuning only SB9.00. All units 
carry full manufacturer's warranty, specials while 
they last. For catalogue send $3.00. Thanks. RED- 
COAT ELECTRONICS, P.O. Box 28504. Jamaica, 
NY 1142S. (718) 459-5088. 

CABLE units Starbase $109.95. Hamlin MLD-1200, 
$109.95. OMC'N-12 S89.95. Z-Tac (3in3out) 
$209.95. Outdoor quality notch filters $29.95, 
Please specify channel #2 or 3, when ordering. Add 
5% Shipping. Personal checks require 3-4 weeks 
clearing. Send S.A.S.E. for product flyer lo LUNAR 
ELECTRONICS, P.O. Box 662, Hunt Valley, MD 
21030. 

GET fhe Blue Box Handbook! $26.00 ppd. 
MONEYTREE SYSTEMS. P.O. Box 266, Lawton, 
OK 73502-0266. 

TUBES, name brands, new. 60% off list, KtRBY, 
298 West Carmel Drive, Carmel, IN 46032. 

CAR stereo, C.B.'s radar detectors, alarms, ac- 
cessories. Dirt cheap! Free catalog. ELEC- 
TROMANIA. 51B Sunrise Highway. Lynbrook, NY 
11 563. 

ROBOTS "Movit" line. Easily assembled. You con- 
trol. Great fun, educational. ELECTROMANIA, 51 A 

Sunrise Highway, Lynbrook, NY 11563. 



CORDLESS-phone interference? We've got (he an- 
swer. Have a radar speeding ticket? We can help. 
Home phone extension in your car? You can have it. 
50-page color catalog airmailed $3.00. DBE, P.O. 
Drawer G, Waikiki, HI 96815. MC/VISA orders (806) 
395-7458. 

CABLE and Subscription-TV secret manual. Build 
your own descramblers, converters — HBO, Show- 
time, Movie Channel, UHF. Latest theory, sche- 
matics, instructions, suppliers. Send $8.95 to 
CABLETRONICS. Box 30502R. Bethesda, MD 
20814 

ROBOT Heath kit HERO-1 w'arm, voice. Newly as- 
sembled, tested; $1365.00. Phone, R. THORN- 
TON, (419)226-3175,(8-4). 

PICTURE Flyer list quality electronics surplus at 
low prices. Since 1970. Send for the last 3 issues. 
STAR-TRONiCS. Box 683, McMinnville, OR 97128. 

FREE "Mini-Catalog" featuring lasers, microwave, 
stepper motors, LCD displays, CRT's. Send 44-cent 
S.A.S.E : COMPUTER PARTS MART, 3200 Park 
Blvd., Palo Alto, CA 94306. (415) 493-5930. 

CONVERTERS all types for all systems. Lowest 
prices anywhere, quantity discounts; dealer inquir- 
ies accepted. Free catalog. PG VIDEO CORP., 61 

Gatchell St., Dept. RE, Buffalo, NY 14212. 

TUBES, TV, radio. 90% off retail. Send for list. 
GRAY. 4415 Indianapolis. East Chicago. IN 46312. 



PLANS AND KITS 

CATALOG: Hobby, radio broadcasting, CB. lowfers. 
Transmitters, linears, active aniennas, converters, 
scramblers, bugging devices, more! PANAXIS, Box 
130-FS. Paradise, CA 95969. 

DESCRAMBLER plans. New design decodes 
gated sync suppressed signals — newest pilot I ess 
method. Circuit boards, most parts from Radio 
Shack, Detailed theory, drawings, schematics, in- 
structions $14.95 plus $2.00 shipping. DIRIJO 
CORP., Box 212, Lowell, NC 28098. 
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• •••••••• WM. B. ALLEN'S ••••••••• 

HOLIDAY FLUKE BONANZA 

70 SEfliES j /\ y/y ^^ -4fef ~? "■ $m£l 

ANALOG /DIGITAL 

73 $ 75 

75 S 88 

77 $115 

B020B SERIES 

3 Vi DIGIT DMM 

8020B $174 

8021B $138 

B022B $135 

B024B S217 

8026B $174 

4 V: DIGIT DMM 

8D60A S305 

8D62A S257 

DIGITAL COUNTERS 

1900A <80MHz) S 3&8 1911 A (250 MHz) S 589 

1910A (125MHz) $497 1912A (520MHz) $719 

REDEEM YOUR SPECIAL FLUKE REVIEW 
8QTK 525-0FF COUPON AT WM. B. ALLEN 




CALL TOLL FREE 

800 535-9593 

LOUISIANA TOLL FREE 800 462-9520 



TOTAL ELECTRONICS CENTER • OVER 70,000 ITEMS IN STOCK 

WM. B. ALLEN SUPPLY CO. INC. 

ALLEN SQUARE 

300 BLOCK NORTH RAMPART STREET, NEW ORLEANS, LOUISIANA 70112 
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CABLE-TV Converters: Jerrold products in- 
clude "new Jerrold Tri-MorJe", SB-3, 
Hamlin, Oak VN-12. M-35-B, Zenith, and 
more. UHF Deluxe II kits. (Quantity dis- 
counts) 60 day warranty. Repairs of cable 
converters. For fast service COD. orders 
accepted. Send S.A.S.E. (GO cents 
postage), or call for info., (312) 637-4408, 
HIGGINS ELECTRONICS, 5143 W. Diversey, 
Chicago, IL 60639. No Illinois orders ac- 
cepted. 

NEW antenna invention delivers 30dB gain when 
compared to a dipole antenna. Works on 80-10 
meters for ham, CB, and SWL Total parts cost 
under $25.00 and are easily obtained. For complete 
construction manual send only $20.00. postpaid to: 
R. CHRISTIE. 215-28 Spencer Ave., Queens VII- 
lage. NY 11427. 

CONVERT AM'FM pocket radios to receive short- 
wave, FM 2-meter ham, police, aircraft For more 
info send S.A.S.E. to HOWARD BAILEY, 115 Manor 
Place, Santa Cruz, CA 95060. 

COMMODORE kits, C-64, VIC-20. Eprom pro- 
grammer: programs 2732. 2764, 27128. etc., 
S79.90.'krt, $99.0O'A&T. Speech Synthesizer: In- 
cludes extensive vocabulary or create your own 
$44.90/kit, $54.90/A&T. Kits include all hardware, 
software, PC, boards, documentation. Specify ma- 
chine and tape or disk. H&H ELECTRONICS, P.O. 
BOX 50111, Tulsa, OK 74150. 

PRINTED circuit boards, single sided, 48 hour turn- 
around. Lowest prices. No set up charge. EMCON 
PCB'S. (602) 4B3-2464. 

DIGITAL gauges, RPM, MPH Temp volts. LED and 
bargraph. Complete plans and PCB designs 
$10.00, DAVID FRANK, 125 Vaquero, Apt. #31, EL 
Paso, TX 79912. 



Don't let 

your lungs 

go to pot. 

Smoking marijuana Is a lot more dangerous 
lhari you think. And a lot Jess cool. 



t 



AMERICAN 

LUNG 

ASSOCIATION 

The Christmas Seal People® 



Space comritjuted by ihe publisher as a publte asrvice 



VHF/UHF Zenith "Super Z" kit in stock, compatible 
With Z-TAC/A-TAC, $179.95. The "Raider' UHF 
pulsewave semi-kit, delux audio/video to your TV/ 
VCR, takes 30 mi n utes to asse mble $1 69 , 95 . " Scor- 
pion" 25dB UHF preamp $23.95. We buy and sell 
surplus parts; give us a call or send list of items. 
UPS daily, CO.D. welcome. 515.00 min order. Add 
3% shipping. MO residents 5% sales tax. Call (301) 
666-2755 or write to SATELLITE ELECTRONICS 
CORP., P.O. Box 912, Baltimore, MP 21030. 

TESTER checks transistors PNP, NPN. (including 
power trans.) diodes LED's capacitors continuity. 
Build for$10.00/less. Send S5.00 for plan. SESTEX 
CO., Box 23094. San Jose, CA 95153. 

TV stereo adapter plans PCB also UHF gated- 
pulse descrambler with simulated stereo output. 
For additional information— send S.A.S.E. to 
SOKOLOWSKI, Box 150, Elmont, NY 11003. 

VCR amplifier transmits VCR output to any TV in 
your home. Send S24.95 for complete kit, [less 
chassis and power supply) to CAS ELECTRONICS . 
1559-J Amar Road, Suite 457, West Covina, CA 
91792. 

HI-FI speaker kits, auto speaker systems and 
speaker components from the worlds' finest man- 
ufacturers. For beginners and experts. Free liter- 
ature. A&S SPEAKERS, Box 7462R, Denver. CO 
80207. (303) 399-8609. 

MOBILE telephone using your 2-way radio, plans 
$9.95, parts available. CURRENT DEVELOPMENT 
CORP., Box 384, Westmoreland, NY 13490. 



CABLE-TV 




BONANZA! 



ITEM 



RCA 36 CHANNEL CONVERTER (CH. 3 OUTPUT ONLY) 



PIONEER WIRELESS CONVERTER (OUR BEST BUY) 



LCC-58 WIRELESS CONVERTER 



JERROLD 450 WIRELESS CONVERTER (CH. 3 OUTPUT ONLY) 



SB ADD-ON UNIT 



BRAND NEW — TRIMODE UNIT FOR JERROLDS 



MINICODE {N-1 2) 



MINICODE {N-1 2) VARISYNC 



MINICODE VARISYNC W/AUTO ON-OFF 



M-35 B (CH. 3 OUTPUT ONLY) 



M-35 B W/AUTO ON-OFF (CALL FOR AVAILABILITY) 



MLD-1200-3 (CALL IF CH. 2 OUTPUT) 



INTERFERENCE FILTERS — CH. 3 



JERROLD 400 OR 450 REMOTE CONTROLLER 



ZENITH SSAVI CABLE READY (DEALER PRICE BASED ON 5 UNITS) 



SINGLE 
UNIT 
PRICE 



29.95 



88.95 



92.95 



105.95 



109,95 



DEALER 

10- UNIT 
PHICL 



18.00 ea. 



72.00 ea. 



76.00 ea. 



90.00 ea. 



58.00 ea. 



Call tor specilics 



109.95 



119.95 



179.96 



139.95 



1 99.95 



109.95 



24.95 



29.95 



225,00 



58,00 ea. 



62.00 ea. 



1 1 5.00 ea. 



70.00 ea. 



125.00 ea. 



58.00 ea. 



1 4.00 ea. 



1 S.00 ea 



1 85.00 ea 



SPECIFY CHANNEL 2 or 3 OUTPUT 



Quantity 


Item 


Output 
Channel 


Price 
Each 


TOTAL 

PRICE 
































































SUBTOTAL 




from shipping any cable descrambling unit 
to anyone residing in the state of California. 

Prices subject to change without notice. 


Shipping Add 
$3.00 per unit 




COD & Credit 
Cards — Add 5% 




PLEASE PRINT 


TOTAL 





Name 

Address . 
State 



_City_ 



. Zip_ 



D Cashier's Check 

Acct# 

Signature 



□ Money Order 



. Phone Number ( ) . 

D COD □ Visa 
Exp. Date 



D Mastercard 



FOR OUR RECORDS: 

DECLARATION OF AUTHORIZED USE — I, the undersigned, do hereby declare under 
penalty of perjury that the products purchased will only be used on cable TV systems with 
proper authorization from local officials or cable company officials in accordance with all 
applicable federal and state laws. 



Dated:. 



.Signed:. 



Pacific Cable Company, Inc. 

7325V2 RESEDA BLVD. • RESEDA, CA 91335 
(818)716-5914 • No Collect Calls • (818)716-5140 

IMPORTANT: WHEN CALLING FOR INFORMATION - 
Please have the make and model # of the equipment used in your area. Thank You 
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THE BEST PRICES 



TOP UUUTt tiSKS, u/fi**v*-i*b*l- 



9 i/4" a 

3 1/2* S 



UW. Tor len-i-T- *na ch 
MD tor Sanyo, E*gi* * 
i, FUR WC.Mc.WD3D 



opatibl** I'JECD 107*9.10 
#JtML ioytio.» 

E J0/*2!l.90 



3 IM- CIBS; flLEEWB, *!*■, KLEIVE 



10/ BM 100/15 
fHHl 13. *9 
ft ilMfcEY *3 



D5SJ-: N0TOC.R, tllon iccnl to 2nd ltd* 11*1 13.? 
1«H PEV ASCII HYBQAPJJ. aizcd typft*. r f* I.IOVCY 1 

XECHttneCtMLt MA Jfi-CJUS hulttriff, futh MM J 41 f 7 
fS232 MALE CDWECTDRS. L*23, »ld»r-ty» IDBSW *2 
RS232 FEWLE COHHEC TORS., DBS, wldlT-typ* «W*23F tG 

i side arm clad, re* tor «*cc 2/ti 

-IIW V0LTA9E EfEULATtRSt pwr-t-i 179 LET 2/11 

+ 13V WLTJ« REGULATORS, pur-tab RH5T J/*I , . 

Jbnp "ftp t«/c .mraif* rfcOcti /-ja-j-j.,!** j-k*, #c.»-j jj? 

hi ad rani d 3- QfrjW, MOOCELL t'l.SS 

i 3.3- luOOttA tlOCOCELL *2*» 



5QIM C£ILS 1' IMOVt KlMKfll #J.», J«« 
PM r F1i+-TVp| FAW, tlCW, rf# WOTIH *3 
HUTIH F«* GRILLES HCftEEH 2/tl 



■H H1NI FAHS, 11W 3'w* ( 
12-H VPC PLUa-m 4MPTER, 3 

10 HT POWER HXKEE SWITCH, 



' ITA3D0 *j> 

MObA I MUM 11. 95 
J, wirtd, ntw IJoASU 4/tl 

S, tf/l*V*r. Qhtrry *F.E3 4/*l 

4 COHD lAciQETltfi TELEHOC M1R£ E 24gj. »4CQNfij4 50tl/t2 

3 CWD HEAVY DUTY U»C CORDS. S2- AUGtB tl2FTL£ *1 

IK 10 TURN PRECISION LINEAR POT. 1/4'^ift ilH-POT 4/*l 
lOX 10 TURN PRECISION LINEAR POT, 1/H"«h*fl M09PDT +/*l 
1 CUB STEBEQ PUBS 1/4 ' T RI6-HT AwELE IDCOOPL 2/*l 
ALLI6AT0R CLIPS U/pOOTS t-r*d, l-blfc,, 1" 1268 S/tl 
ALLIGATOR CLIPS U/BOOTS I r*d, 1-61 k, 2" *2?0 4/9« 
IV BATTEKY SNAPS. irt*ul»t*d, w/«ir. I«di IttSMAF 10/*1 
BKJ !«;*( CJPfliF MA IV MI f ■«•* MfmNUw *S 

4 AW> 50PIV KIDQE EEC ITT I EPS KABR i/*l 
t£*: DYNAMIC RATE SXnMc h r r» Milt 3/H 
fiVS VfMAMC MAKS 15&»t*C. rtf Mlot-tM '"* 
STATIC PAHS t(i, 12114 2/H 

& ftOLT 430HAN *ffM**J-IBIf BATTERIES, «*l«j. I6VR6 43 

2A STANDARD FUSES, 3A8 IAAC2 20/11 

1/2A 9L0-IL0 FUSES. 3AG WVL.S 10/11 

I A SLO-BLO FUSESi 3AG BKL1 10/11 

3A SLO-BLO FUSES. 3A& IWL3 10/11 

2" SPEAKER B ghn 125FKR 11 

MODULAR TELEPKK HALL DUTLET BOXES ITEC30 it, 95 

HC-OUAR TFLPHDNE Y ADAPTTJRS, CS !•*-! iul*> "TEC29 11.93 

INLINE MODULAR COUPLERS fduil f«itf*l 1TEC34 »i,» 

14 PIN SOLDER-TYPE IC 500X75 II4ST 10/IL 

32 PIM SOLDER-TYPE IC SOCKETS B225T 10/1-1 

28. PIN SOLDER-TYPE IC 5DCKET5 12B3T 14/11 

pcd-^e:e red lfds. _pri». ideled io/*i 

HIGH SPEED SHIT Chit Ko DJU-Ctli I|t«j4ll 20/H 

HI -SPEED NPN SUtttKlHQ. TRANSISTOR B2N4401 10/*I 

ISA MOW/ TRIAC. gww t*b tSCISII 2/11 

13 VOLT I WATT IEHER I1N4742A B/ll 

22AMP 2O0PIV RECTIFIES. DD5 ILN32I0R 27*1 

ASSORT MEM r 9 * 
IC'5, luri t«H. lots af goed rnMbtr*" 1ASTICS 20/11 
niHrPAZBLE SNITCHES USTPAD H/tl 
TRIMMER POTS, K»# pr«i«i«n BA5TT1IH B/ll 
LAMPS hIkmI *ilt* T ™ltig« h tYp« lASTLAHP 20/11 
All «AST1TAL5 10/11 
r ,_J 1ASTPEL 3/B1 
i ti*i- drop 1ASTTANT 10/ Jl 
COILS, audio, r?, lg & tMlt 1A5TC01L 10/tl 



, . il tag*: 
CRYSTALS, a£x*d l«'D* *n3 i 
RELAYS. fci>*el voltw". tyi 

TANTALUM CAPS, axijli i tt 



HON TO ORDER [ Ord*r by phon» or wit 



Ordtr by phot 
«■, A»x, COD, 



, irtjil mtart, 
,|n ord*r f». Include 13 



iijv tv HE, Vl«, MfX COD. Ch«k. pin prd.r «20. Inclu. 

ihap&lmj ind Hindi Lrto, JS bar HME> B«^ S*TTSF*CTIQH 

SUAkAHttl.' 9»tf /orTflff fifH' Crf.-ri^civwl Ire equip 

TTMITFPH [800)343-0472 

S3?, HURLEY ST, GAMBHUEE, MA 0E14J 
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JAM IT! 



Even the Very Best Radar Detector 
Catf I Prmccl You from the Newest Rjidmr 



Tin: i ltimm k rs RADAJt protection 



hfidar Jummcr: Compact und«-diUi unit cauvc* speed 
Tadar gum to rod oul a pcrvctila^e of >*£iur irue speed, at 
•mtMcvcT fpeed you dial Ifi. Or. nn» "SCRAMBLE*' mode '■rill 
prevent r-adur ftom otitJinin^ an\ rcjdinp. Aaiv:iltJby \VTitv 
tier, Esoofl. ot other dnw at. Beit de feme 3f aici 
*»daj. Operato an boih X .ind K bwid*. vVABMNCr: Th*i 
i legal for use aeairnt police rsdai, and i> dM POC 
appicvgd 



Tmn% ml tiers-: The ham of the jnminc? b tin; mi I 
dujilor (Uan*tniUeTj. in the pui, the*c were very expensive, 
lad limited to anEy nbom 100 uQUwiRl af power. We now 
have our own tflw QMf, Hifih /'(JhrrTraiumiticnv i*p to 300 
miOiwalu nf mate pjcaw? all lot privet, 



Rfldjr I>elcclOrt: We tiijhlvi'ccoiiunerijijifriifafrrfl^fedc- 
ctXKtnUd » lhat nolMng k readily vtnbfc to ehher 
die police, or ihirsca. (A d»h mount detector it j:i 
id ihiPiCs and an irritation to polke!) We a^cee wliii Motor 
\utoweeli Ibtti WHISTLER SPECTRUM li die 
beat dctcvior availobu;, and we fcaow at no athrr rrmate oV- 
lector thai 11 even in the ta»t* LEAGUE i\ the SPECTRUM 
REMOTE. Order the bat for yourself now. (Our 'deletion- ite 
aliendy modified fur Avi^i ynHine^tinni id \\\c jj.iiiEiicr.li 



o 



ORDEK TOOAY-MONEV BACK GUARANTEE 

Complete 1 iieraiuic tt P!am Pkt. S 14M 

Set of Circuit Boardi -U).0O 

X and K-bafld Mkavwavc OttiOainri (Trommiiienl Cat 
vVhailo Specmos (modlRcd few use with JanTi»r) 259.00 
W/Mftler Spectrum Remote (modificdl 259.00 

Spectrum foe uk w/janiEnirr 55.00 

. nr Hud iht follow ia* tnformatlon: 

* Namt ■ SblpptRfi Adiltm 

mri: Cbeea, Mon*> Order, VISA or MC (Lneldde 
numhrr. »i>iriiEit)i. date, and dgjialfirt) 
TO: (hxacei Mlno»*^f Inc*. vJUSW u<rour0Nd JIU9S 

*fty mttfr Ph\t>pt fiutruMtnt Dr r. 



SATELLITE TELEVISION 

BUILD your own Satellite-TV receiving system 
and save! Instruction manuals, schematics, cir- 
cuit boards, parts kits! Send stamped envelope 
for complete product listing: XANDI, Box 25647. 
Dept. 21 P, Tempe, AZ 85282. 

'""" SATELLITE TV VIEWERS 

Get the most complete weekly listings. 
Send $1 for sample copy, 

^W | rffU'aT???! 

P.O. Box308E, Fortuna, California 95540 
(00-3JI-W7 (U.S.) • I00-H*.|7t7 (Ccllf.) 
^ 70T-7li-l47t (ill o(h«Ti) 

SATELLITE systems $595.00 Color catalog $1 .00. 
Dealer discounts. STARLINK, INC., 1122R Park 
Plaza, Huntsville.AL 35801. 

UNSCRAMBLE- Canadian & American satellites. 
Watch the good stuff. Plans S19.95— boards & plans 
$30.00— units completed $298.00— kits available- 
details and order (orms S3.00. SCRAMCO, 8688 
Royal Drive, Noblesville, IN 46060. 

SATELLITE systems and accessories. Dishes, re- 
ceivers. LNAs, actuators. Top brands, low prices. 
S5.00 catalog, B&T ELECTRONICS, P.O. Box 
3156, Grand Rapids, Ml 49501. 

SATELLITE-TV system S600.00! I II tell you how I 
did it. Send $5.00 to R ALTEC, 2805 Carriage Ct., 
Carrollton. TX 7500S. 

BUILD a better satellite antenna for less. Com- 
mercial quality — complete plans for accurate para- 
bolic dish, 12' (or smaller). Send S9.95 to 
CABLETRONICS. Box 30502R. Bethesda. MD 

20814. 

SATELLITE reception systems at dealer prices. 
Limited lifetime warranty on dish. Contact: SATEL- 
LITE TV OUTLET, INC., 4747 W. Tuscarawas 

Street. Canton. OH 44708. (216) 478-0440, 



ENJOY SATELLITE TV 



DO-IT-YOURSELF AND SAVE 

Electronic Know-how not required. 
Easy lo build from our plans or Klls. 
Lowest prices on satellite electronics 

Send S ' lor catalog en SB.9S Tor 
"Consumer Guide lo Saieilm? Television, 
GFI-D14. Box 9108 



H EC TRONIC 
ASSEMBLY BUSINESS 



Starl home, spare lime, Inveslmeni knowledge or 
experience unnecessary. BIG DEMAND assem- 
bling electronic devices. Sales handled by profes- 
sionals. Unusual business opportunity. 

FREE: Complete illustrated literature 

BARTA. RE-O Box 248 
Walnut Creek Calil 94597 



Mail loday to 



Missoula, MT 598C7 



/ 



1985 Official Satellite Directory & Buyer's Guide. 

Hailed as the most valuable Satellite Directory & 
Buyers guide for the industry. Lists over 1 ,000 satel- 
lite companies and thousands of products. Need 
information on manufacturers, distributors, associa- 
tions, trade publications? It's all there and more. For 
free information, write OFFICIAL SATELLITE DI- 
RECTORY & BUYER'S GUIDE, P.O. Box 2772, 
Dept. #202, Palm Springs. CA 92263. 

SATELLITE Descramblers. Lowest prices any- 
where! Dealer inquiries welcome. Send S3.00 for 
catalog. We ship C.O.D.s. STARVIEW INC., P.O. 
Box 103, Rexford, NY 12148, 

VIDEOTAPE, instructions lor site testing, assembly 
aiming, tracking troubleshooting any TVRO. $59.95. 
Info, $3.00. VIDSAT, Box 1200, M.P.O.. Saint John, 
N.B., Canada E2L 4G7. 

UNIQUE Satellite-TV Manual for dealers' hobbyists. 
Includes step-by-step instructions for system in- 
stalls n & tuning, purchasing, marketing, complete 
list of distributors & equipment plus more. Rush 
$19.95 to SATELLITE COM. NETWORK, 204 W. 
20ih St., New York, NY 10011, 



BUSINESS OPPORTUNITIES 

MECHANICALLY inclined individuals desiring 
ownership of small electronics manufacturing busi- 
ness—without investment. Write: BUSINESSES. 
92-R, Brighton 11th. Brooklyn, NY 11235. 

YOUR own radio station! AM, FM. cable. Home 
operation possible. BROADCASTING, Box 130-F8. 
Paradise, CA 95969. 

US S8.00 including disk, thousand name brand pro- 
grams for Apple, IBM-PC, details U.S. S1.00, RE- 
LIANT, P.O. Box 33610, Sheungwan, Hong Kong. 



HOW to start a small electronics shop at home. 
Make extra money. Build as large as you wanl. How 
to gel business, manage the shop, calculate profit. 
Tax tips. S12.9S. plus $2.00 P&H. WO-MACK. Box 

1651. Melbourne. PL 32902. 



EDUCATION & INSTRUCTION 

LEARN how to use a computer. Train at home in 
spare lime! No previous experience needed! Learn 
computer programming, computer applications and 
operations... even computer games. Use hundreds 
of programs already available or learn to write your 
own. Experts explain everything in easy-to-under- 
stand language with step-by-step directions, Call for 
free facts! 1-800-862-6262, extension 56 or write 
ICS COMPUTER SCHOOL, Dept. DEC45, Scran- 
ton, PA 18515. 

COPY of U .S. Navy Basic Electronic Course, 8 parts 
$5,00 each. CARLTON'S ELECTRONICS. 1632 N. 
Leciaire, Chicago, IL 60539. 



FINEST 
QUALITY 



SN 60/40 Rosin Core (RA) 

One lb. Heels 



^TTTfTl 



16 sws (.064) 

18 swg, 1.048) 

19 swg I.O40) 

20 5W9 (036) 

21 swa (.032) 


ST. 95 
S8.4S 
S3.9S 
S9.45 
$9.95 


V, lb. Reels 
22 swg, (.020) 
24 swg. J.022J 


ts.es 

$7.95 


SN 62 (2% Silver) 
Rosin Core 


21 swg (.031) 


SI 9.95 




FREE Freight On 
All Orders 
Over S25 

Under $25 add 
S2 SO per Oder. 

Minium order S10. 



FREE Dtnldifhig Wick 
with each pound of solder 



■ Chuck ■ Money Onto ■ VISA 



gCKp.Kc ii'ri !ij. 



Call TOLL FREE 

800-645-4808 



WANTED 



INVENTIONS, ideas, new products wanted! Indus- 
try presentation/national exposition. Call free 
(1-B00) 528-6050. Arizona. (1-800)352-0458. X831. 

TOCOM 55 plus descrambler equipment, sche- 
matics, conversion and servicing information. J.P., 
114 Evans Road, Norristown. PA 19403. 



REEL-TO-REEL TAPES 

AMPEX professional series open reel tape, 1800-or 
2400-feel on 7-inch reels, used once. Case of 40. 
$45.00. 10K x 3600 feet and cassettes available. 
MasterCard/Visa. VALTECH ELECTRONICS, Box 
6-RE. Richboro, PA 18954 (215) 322-4866. 



INVENTORS! 



CAN you profil from your idea? Call us today regard- 
ing ihe marketing of your invention, or write lor your 
free information package. Over a decade of service. 
AMERICAN INVENTORS CORPORATION. 82 
Broad Street, Dept. RE, Westfieid, MA 01086, (413) 
568-3753.(Not an answering service.) Offices na- 
tionwide. 



DO-IT-YOURSELF TV REPAIR 

NEW!. ..Repair any TV... Easy. Anyone can do it. 
Write. RESEARCH, Rt. 3, Box 601 BR, Colville, WA 

99114 



MASTERCARD AND VISA are now accepted 
for payment of your advertising. Simply 
complete the form on the first page of the 
Market Center and we will bill. 
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m^KEWII 7-800-344-4539 



CORPORA T I O N 



AH, 21B-M1-M7* 



T»lox — &2t27914 



TWX - 91035083*2 DIGI KEY CORP 



ONAL SEMICONDUCTOR • PA (ASOI QUALITY - Name brand products from nationally recognized manufacturers. DIODES • DIAMOND TOOL - UN8AH • 
VTCaT ™ MACHINE ■ EWC, IMC. • INTERSIL ■ Al tcrn/irc f.„.„»„»j -,rf-, ™_,™,w ;._.,.,, -„„>„,' <IES ■ CW INDUSTRIES • AMDEK • G E 

____ EAC. INC. • J. W. MILLER • AAV1D ENQIN! „ „„f/f"l C ,~ "f** °™' j?™" 1 '"* f" 1 "inBUrf ™Mtnl JNGAH . YAGEO . J W. MILLE3 • LUXQ 

■ E. F. JOHNSON -ATLANTIC SEMiCQNOlK SA VINGS - Voliana Discounts * DEM Qaanmt Pndns * Toll Free SQO Number GC chemicals • ABIES • PLESSEY 
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NEWS 



For cable accessories, 
there's no place like Sone 




1. JERROLD RSX WIRED REMOTE* This 36 Channel Remote features: fine tuning 
control-20 foot cortJ-90 day warranty. 

2. JERROLD JRX wired remote* This 36 Channel Remote features: 20 foot cord-fine 
tuning contra I-90 day warranty. 

3. JERROLD RSC WIRED REMOTE* This 30 Channel Remote's features include: 20 foot 
cord-fine tuning control-90 day warranty. 

4. EAGLE EVSC-2000 REMOTE CABLE TV CONVERTER YOU can Choose from Up to 
60 cable TV Channels with this powerful unit. Other features include: last channel recall-favorite 
channel scan-remote control. 

5. DW-63K ELECTRONIC VIDEO SELECTOR This sophisticated video selector allows you 
to connect up to 6 different inputs and 3 outputs. Features include: LED monitor display-soft touch 
keyboard. 

6. VIEWSTAR VSS-IOOO REMOTE TV CONVERTER WITH VOLUME CONTROL 
Expand the excitement of cable TV viewing with this 67 Channel unit. Features include: fine tuning 
control-last channel recall-remote control. 

7. CABLE TV BLOCK CONVERTER Program your VCR to record one channel while you watch 
another. This unit also restores control functions and fine tunes for offset channels. 

8. CHANNEL SCAN WIRELESS REMOTE CONTROL A fully assembled, easy to install 
remote control tor your TV. Features include: channel changer and illuminated channel indicator. 

9. DW-42K ELECTRONIC VIDEO SELECTOR This unit can handle up to 4 different inputs 
and 2 outputs. Features include: LED display monitor-soft touch keyboard. 

* Factory Refurbished 



. Expiration date . 



. Name . 



■ Check method of payment □ VISA D MASTERCARD □ C.O.D. (Cash) 

| Credit card number 

I 

I 

I 

I 

I 

I 



g 

z 
o 
Be 

o 

a i 

6 

Q 
< 

en 



Signature . 
Address- 



. State . 



.Zip. 



For CabieMaster, please list the descramtner used ty your Cable Company 



Quantity Prices 
I JCTOIuRSX 

2. Jerrold JRX 
3 Jnrrald RSC 

4. Eagle EVSC 

5. DW-63K 
6 Vienstar 
7. einck 

3. Channel Scan 
9 DIAM2K 

10. Cablditere: 



1 piece 

$■!■! 

$49 

«9 

$39 

S69 

Si 19 

$19 

$49 

$45 

$149 



3 pieces 10 pieces Total 



$40 
$44 
$35 

$89 

$109 

$15 

$44 



$35 
$39 
$30 
$79 
$52 
$99 
$11 
$39 
$39 
$145 



$_ 

S 

$_ 

s_ 
s_ 
$_ 
$_ 

$ 

s_ 
$ 
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For larger Quantities or catalog, please call w write. 

Sone Associates • 5 Broadway - Suite 201 • Troy, N.Y 12180 * (518) 274-0608 

CIRCLE 8 ON FREE INFORMATION CARD 



CABLE TV FILTER 
"CYLINDERS" 



SUPER powered notch filters. Equivalent of able 
company "cylinders". Eliminate undesirable sig- 
nals. Any channel 2 through 8; 14(A) through 22(1). 
(Please specify.) Send $20.00 each. Money back 
guarantee. Quantity discounts. CATV, Box 17621, 
Plantation, FL 33318. 




Quality Microwave TV Antennas 



MuMi-Chonnel 1.9 lo 27 GHz 

40dB Galm True Parabolic ZO Inch Dlih 

I Complete System S&4 . 95 ( Sh. pptng i n •:. i . i 

Dealerships. Qty . Pricing, RtplAcermnl Pirti 

phlillDs-TBcti Electronics 

P.O. BOX 34772 • PtlOBIlll. U 85067 
LIFETIME (B02IS477700 ISSOO Crtdn all pnont orderiil 
WARRANTY HllltrCird • Vijj • C00 1 



PRINTED-CIRCUIT BOARDS 

PRINTED-circuit boards. Quick prototypes, pro- 
duction, design, reflow solder. Send print or 
description for quote to KIT CIRCUITS, Box 235, 
Clawson, Ml 48017. 

PRINTED- circuit boards double-sided with plated- 
through holes or single-sided. No set-up charge. 
CAUDILL, INC., 205 East Westwood Ave., High- 
point, NC 27262. (919) 884-0229. 



EPROM PROGRAMMING 

HOBBYISTS; Pretested EP ROM's sold with your 
programming installed. Program listing provided. 
Fast service. Write or call: ROMULUS MICRO- 
CONTROL, Box 8669, Rockville, MD 20856, (301) 
540-8863. 



GRAPHIC EQUALIZERS, ETC. 

NOISE eliminators, expanders, power meters, 
others. Twelve-24 bands/channel equalizers from 
$89.00. Kit see R-E 5-6:78. 2/80, 3-4/81. Catalog: 
SSS. 856R Lynnrose, Santa Rosa, CA 95404. (707) 
546-3895. 



SUPER LIGHTS 



AS seen on the television show, Knight Rider, six 
lights going side to side varying according to the 
speed of engine. S1.00 for information, S9.95 for low 
power plans, $14.00 for high power plans, send 
check or money order to: SUPER SYSTEMS. Box 
1063, Drexel Hill, PA 19026. 



CABLE-TV 



DEALERS wanted: Channel 2. 3, and 4 notch fil- 
ters. Money back guarantee. Send $15.00 for 
sample and quantity price list. Specify channel(s). 
GARY KURTZ, P.O. Box 291394, Davie, FL 33329. 



THE BEST PLACE to BUY, SELL or 
TfcAOE NEW md USED EQUIPMENT 

NUTS & VOLTS MAGAZINE 

BOX HUE • P1ACENTIA, CA 91670 
PH| 632-7711 

Join Thouiandj oP Reader! Nationwide 

Every Monch 

ONE YEAH U.S. SUBSCRIPTIONS 

5 Id. DO . 3rd Clin • SI 5.00 ■ lit Cl .n 

G& 535.00 ■ Lifttim* - 3rd Clut 3 



T¥IT IQUirHfHT 
H1CAOKAV1 

SATIUITI 
AUDIO VISUAL 
N<W PRODUCT! 
COWOHENTI- Vtl 
AHTKjUl tUlCT 
-U3i < a:;-.:,.'. 
FUDH ■ UtVKII 



THANKS FOR 

HELPING TO KEEP 

UNITED WAY 

IN BUSINESS. 




United Way 



WE HAVE QUALITY PARTS. DISCOUNT PRICES AND FAST SHIPPING! 



TRANSFORMERS 



S.S VOLTS @ 7S0 HA 13.00 

VOLTS @ ISO MA II .15 

12VCT@2S0HA 52. DO 

1SV.@0S0MA S3.S0 

H VOLTS @ 1 AMP 14.50 

14 VOLTS g. J SO MA J2.50 

Z4VCT@1AWR I4.S0 



LINE CORDS 



TWO WIRE 

6' l&aa TWO WIRE 
3 FOR SI. 00 

THREE WIRE 

8 FOOT 18fli THREE WIRE 




WALL >^ 
TRANSFORMER /C— i 

ALL ABE IIS VAC 
PLUG IN 

4 VDC @ 70 MA S2.00 

B VAC @ 500 MA S3 £0 

8VOC@7SOHA SB.S0 

OVOCfE'SMMA S5.00 

9 VAC @ 1 AMP J3.00 

12. S VAC .-a 206 UA S2.S0 

1 7 VAC @S»HA $4.00 

24 VAC .'.>'250MA 13.00 



SPRING LEVER 
TERMINALS 



CODED 
TERMINALS 

ON A STURDY 

2 3/4" • 3 3'4- 

BAKELITE PLATE 

GREAT FOR SPEAKER ENCLOSURES 

OR POWER SUPPLIES. 

$1. 00 EACH 10 FOR woo 




MULTI-SWITCHES 

3 STATION 

NON-INTERLOCKING 

3 • 2PDT SWITCHES 
EACH OPERATES 
INDEPENDENTLY 

1M" BETWEEN 
MOUNTING CENTERS. 
$1.7$ EACH 

5 STATION 
INTERLOCKING 

MADE BY ALPS. 
3-2PDTAND 

2 - 6POT 
SWITCHES ON FULLY 
INTERLOCKING ASSEMBLY 
W BETWEEN 
MOUNTING CENTEHS. 
12.50 EACH 

5 STATION 

NON-INTERLOCKING 

SAME AS ABOVE. EXCEPT 

EACH SWITCH OPERATES 

INDEPENDENTLY. 

$2.50 EACH 



Tl SWITCHING POWER SUPPLY 



Tl » 1 0532] 4-2 

COMPACT. WELL-REGULATED SWITCHING 
POWER SUPPLY DE5IGNEDT0 POWERTEXAS 
INSTRUMENTS COMPUTER EQUIPMENT, 
I N PUT: 14YAC- 2 5. VAC AT :A 
OUTPUT 1 12YDCAT 350MA 
+ 5YDC AT 1.2A 
- 5YTXAT200MA 
SIZE: 4V x 4H- * IV $5.00 EACH 




MIKE CONNECTOR 



5 CONDUCTOR IN-LINE PLUG 
AND CHASSIS MOUNT JACK, 
TWIST LOCK STYLE SAME AS 
SWITCHCRAFT I2CL5M 
12.50 PER SET 



METER 

• 15 V.D.C. 

| THIS 2-1/4~ 
ESS™ SQUARE METER 
-"I MEASURES 
0-15 VDC. 
$4.50 EACH 




SUB-MINIATURE 

DTYPE 

CONNECTOR 



SOLDER TYPE SUB-MINIATURE 
CONNECTORS USED FOR 
COMPUTER HOOK UPS. 
DB-15PLUG $2.75 

DB-1 5 SOCKET $4.00 
DR. 15 HOOD 11.50 

DB-2E PLUG $2,75 

DB-25 SOCKET S3. 50 
DB-25H0OD 11.25 



"PARALLEL" 

PRINTER 
CONNECTOR 

SOLDER STYLE 

36 PIN MALE 
USED ON 
■■PARALLEL" 
DATA CABLES 
5.50 EACH 




I.D.C. MALE 

SAME AS ABOVE, 

WILL 
PRESS 

FIT ON 
STANDARD 

RIBBON CABLE, 




7 CONDUCTOR 

RIBBON CABLF 




SPECTRA STRIP BED MARKER 
STRIP 28 GA STRANDED WIRE 
$5.00 PER ROU.I1 00 FT.J 



REVERBERATION UNIT 



fcT£±*m 



$7 50 EACH 



ACCUTRON1CS COIL SPR I NG TYPE U N ITS USi D I N 
ELECTRONIC ORGANS TO PROVIDE ACOUSTIC DELAY 
SOUNDEFFECTS. INPUT IMPEDANCEBOHMS OUTPUT 
IMPEDANCE 2250 OHMS. J ■;.--« I6V4- 1 lV'i" 



2K 10 TURN 

MULT!- TURN POT 
SPECTHOL 
* MOD 534 ?:■■>: 

J5.0C. EACH 



08^ 



ROTARY SWITCH 

1P0LE 
eposmoN 

■m-DlAxlVi'HtQH 
75* EACH 
10 (Or $6 .00 




PUSHBUTTON 
POWER SWITCH 




DOUBLE POLE POWER SWITCH 
PUSH-ON. PUSH-OFF 
tl.OO EACH 



SWITCHES 

MINI-PUSH BUTTON 

S.PS T. MOMENTARY 
NORMALLY OPEN 

1/4" BUSHING 

35* EACH 

10 FOR S3, 25 
100 FOR 530 00 
SPECIFY COLOR: 

RED. SLACK. WHITE, 
YELLOW. 



SOUND AND VIDEO MODULATOR 
FOR T.L COMPUTER 

T I ' UM13B1-1. DESIGNED FOR USE 
WITH T.I COMPUTERS CAN BE USED WITH 
VIDEO SOURCES. BUILT-IN A/B SWITCH 
CHANNEL 3 OR 4 SELECTION SWITCH 
OPERATES ON 12 VDC. HOOK UP DIAGRAM 
INCLUDED. 

S10.00 EACH 




48 KEY ASSEMBLY FOR 

T.I. COMPUTER 

NEW TEXAS INSTRUMENTS 

KE (BOARD. UNENCOOED. 
4BS.P.S.T MECHANICAL 
SWITCHES. TERMINATES 
TO 15 PIN CONNECTOR 
SOLID METAL FRAME4*X5>" 

$6.50 EACH 2 FOR SI I 00 




EDGE 
CONNECTORS 

* — mftntnimnnuitH ntrnr 
ALL ARE 15B- SPACING 

10 PIN EDGE 
CONNECTOR 

TRW #5O-IO-A-20 $2.00 EACH 

22/** TIN 

P.O. STYLE: NO MOUNTING EARS 
*1. SO EACH ID FOR (14.00 

22/44 GOLD 

RC. STYLE $2.00 EACH 

10 FOR $18.00 

28/56 GOLD 

28/56 GOLD PLATED CONTACTS 
156 CONTACT SPACING. 
$2.50EACK 10FORJ22OO 



120V INDICATOR 



NEON INDICATOR. RATED 

120VI/3 W. MOUNTS IN 

5/16' HDLE .RED LENS. 

754 EACH 

10 FOR $7.00 

100 FOR J65 00 



GEL CELL 
BATTERY 




12. VDC @ 3.6- AMP HOUR 
5 1/8" X 3 1/V X } 3/V 

S2S.DD EACH 




13.8 VOLT REGULATED 
POWER SUPPLY 

THESE ARE SOLID STATE FULLY REGULATED 
13 8 VDC POWER SUPPLIES. AIL FEATURE 
100% SOLID STATE CONSTRUCTION. FUSE 
PROTECTION, LED. POWER INDICATOR. 

2 AMP CONSTANT. 4 AMP SURGE. 

UL LISTED 118.00 EACH 




DC CONVERTER 




DESIGNED TO PROVIDE A 
STEADY i5 VDC® 240 MA 
FROM A BATTERY SUPPLY 
OF 3.5 TO 6,25 V. 

I 1/16-X 11/16-x JI.50 

111/16- HIGH. EACH 



TRANSISTORS 

2M706 4 FOR »1 .00 

2N2322A 3 FOR $1.00 

PN2222 4FORI1.00 

2N2SW 3 FOR $1.00 

2N2M5 3 FOR SI .00 

2N2907 3 FOR SI .00 



/- 1N4148 
I SPECIAL 



\ 



.45" SPACING P,C. LEADS 

1000 FOR $10.00 

10,000 FOR $$85.00 



KEY ASSEMBLY 

5 KEY 



CONTAINS 5 SINGLE-POLE 
NORMALLY OPEN SWITCHES 

MEA5L1HES 3 3/4" LONG 

6 KEY 

$1.25 
EACH 



CONTAINS 6 SINGLE-POLE 

NORMALLY OPEN SWITCHES 

MEASURES t 1/4" LONG 




8 ' P.A. SPEAKERS 



C.T.S. MCCEL 8B3079 

3 C»« COIL 

5.0 01 FERRITE MAGNET 

TYPICAL RESPONSE FIANCE: 
100 - 10,303 HZ. 

POWER BATING 15 WATTS MIX 
DRILLED TO MXNT LINE 
MATCH INS TRANSFORMERS. 



$5.00 EACH 

CASE OF 

8 SPEAKERS 

$52.00 



RELAYS 

SOLID STATE RELAY 

HEINEMANN ELECTRIC 

#I01-5A-140-5AMP RJ75T 

CONTROL: 3-32VDC 

LOAD: I40YAC S AMPS 

SIZE.2 - X1"XM-HIGH 

$5.00 EACH 10 FOR $49.00 



MINIATURE 
6 VDC RELAY 

SUPER SMALL 
SPDT RELAY. 
GOLD COBALT 
CONTACTS 
RATEO 1 AMP AT 30 VDC: 
HIGHLY SENSITIVE. TTL 
DIRECT DRIVE POSSIBLE. 
OPERATES FROM 4J TO 
V, COIL RES 220 OHM 

1 3/16" • 13/32" ■ 7/18" 

AROMAT » RSO-6V 

SI SO EACH 10 FOR $13 50 



13 VDC RELAY 

CONTACT. BP.NC 
10 AMP <§ 120 VAC 

ENERGIZE COIL TO 
OPEN CONTACT . . . 
COIL: 13 VDC 850 OHMS 
SPECIAL PRICE $1.00 EACH 



4 PDT RELAY 

iHpn aiyle 

* 3 imp contacts 
.24 vaNc or 

120 voltsc. COll 

• Umci but fully lasted 
$1.70 EACH 

»paclfy coll vollioa 

LARGE QUANTITIES AVAILABLE 

tOCKETI FOR MU1 VX MCtl 



COMPUTER gOfe 

GRADE 
CAPACITORS |j| 

2,000 rnM. 200 VDC 

1 3/4 'DIA - 5* HIGH $2.00 

3,600 mid. 40 VDC 

I 3/6" DIA -3 3/4' HIGH S1.00 

6,400 rrrfd. 60 VDC 

13/8" DIA -41/4'HIGH $2.50 

31,000 mid. 15 VOC 

I 3/4" DIA -4" HIGH S2.S0 

72,000 mid. 15 VDC 

2" DIA -4 3/8'HIGH S3. 50 

185,000 mid. 6 VDC 
21/2"DIA ■ 4 1/2" HIGH $1.50 

CLAHF1 TO FIT CAFACITOAS sal ... 



SLIDE A POTS 



100K linear tape 

2- LONG 

1 5/8- TRAVEL 75* EACH 

500 K linear taper 

2 7/9" LONG 

1 3/4" TRAVEL 75* EACH 

DUAL 10OK audio taper 

3 1/2" LONG 

2 1/2" TRAVEL $ I. SO EACH 



ff 



CRYSTALS 

CASE STYLE HC33/U 
I COLORBURST 
2 MH2 3579,545 KC 

$3.50 EACH $1,00 EACH 



METAL OXIDE e 
VARISTOR U 



POPULAR GE • 1JOLA10A 
VARISTOR. S/S" DIAHETER. 
$1.25 EACH 



MINIATURE TOGGLE 

ALL ARE RATED 5 AMPS 



S.P.D.T* 
(on-on) 

P C STTLE. g 

non-threaded! 
bushing c| 

75* EACH I 'i 

10 FOR 17 00 fTJ 

S.P.DT. 

{on -off -on) I 

NQN-THREADEol 

BUSHING tSI 

PC STTL£ W" 
TSt EACH Jy 

iflfonsroo *U 




PC LUGS, 

THREADED 
BUSHING 
Si.CW EACH ' 
:0 FOR %1 oaV 
I -go FOR S 5 :■ 00 



SWITCHES 

125 VAC 
S.P.D.T. 

[on-oft-on) a 

SOLDER LUG 
TERMINALS 
11.00 EACH 
TO FOtl W.00 
TOO FOR 180 00 

D.P,D,T. 
(on-on) 

SOLDER LUG j 
TERMINALS 
SZ.ttJ EACH 
ID FOR 119 00 ' 

100 FOR SIM 00 



TOLL FREE ORDERS ONLY 
1.800 826-5432 
(ORDER ONLY) 

(IN CALIFORNIA 1-800-258-6666) 
ALASKA. HAWAII. 
OR1NFORIWATION 
12131300 0000 



ALL ELECTROniCS CORP. 



905 S. VERMONT AVE. P.O. BOX 20406 LOS ANGELES. CA 90006 



le.d:s 

STANDARD JUMBO 
DIFFUSED 

RED 10 FOR $1.50 
GREEN 10 FOR $2.00 
YELLOW 10 FOR $2.00 

FLASHER LED 
. S VOLT OPERATION 
/I RED JUMBO SIZE f 
$1.00 EACH X- 



I 



Bl POLAR LED 

2 FOR $1 70 



LED HOLDERS 

TWO PIECE HOLDER A 
FOR JUMBO LED \ 

10 FOR 65t 200 FOR $10.00 

CLEAR CLIPLITE 
HOLDER 

UAKE LED A FANCY 
INDICATOR CLEAR 
4 FOR $1.00 



1/2" 

SPEAKER 

8 OHM 
IMPEDANCE. 
FULL RANGE 
SPEAKER 
8 OZ MAGNET 
4" DIAGONAL 
MOUNTING CENTERS. 

$2.50 EACH 

10 FOR $20.00 





SOLID STATE 



BUZZER 

STAR »SMG-06t. 

6VDC 

TTL COMPATIBLE 
$1.00 EACH 
10 FOR $9.00 



6228 SEPULVEDA BLVD VAN NUYS. CA 91411 



CIRCLE 107 ON FREE INFORMATION CARD 



QUANTITIES LIMITED 
MINIMUM ORDER S10 00 
USA S3 00 SHIPPING 
FOHEIGN ORDERS 

INCLUDE SUFFICIENT 

SHIPPING 
CALIF RES ADD 6 1 2 
NO C O O ' 
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1 2 MILLION PC. IC CLEARANCE 
- CALL FOR OU'ANTITV DISCOUNTS — 



RED-HOT RAM & EPROM PRICES 




21C14 

27C16 
4164N-20G 
G116P-I 
61 16LP-4 



fflXfrmCMQSSnAM 
CHOS USES LESS pftvTfi 



M 

■WroCWSSfflOM 9.95 

unw 2.25-9/19.95 

tfO&isI 5JUW 3.49 

Utomi i ? SfUUM 3.69 



L*t :'■;.!!.:■ 



6264P-15 
82B41P-15 
27128-25 
41256-290 

68764 
EWC-1 v 



iiyjnslSPAM 
MMkalLPSUM 
GMnil EPfiftl 

l«5&w 2TY EPflQM 



12.49 

12.95 
9.S5 
S.95 

12.85 
1Q/.69 



MICROPROCESSOR COMPONENTS 



rX&V 
7*4,501 
.'4LSJ? 
T4U03 
tt.504 

7*LSM 

?4L5lO 

MlSn 
7*L5U 
7*4.515 

r<uso 

MiJjl 
'4LS76 

74L577 
7*1571 
7*1530 
.'41 S3? 
7*LS37 
r*L5H 
7*lS4? 

7*1.5*7 

7*1551 
74LS7J 
MLB* 

r4isft 



Ni3» 
WSM 
MM 

tohjt- 

T'*JS1« 
MtSllI 
jAiSlH 

7*L51i7 
74L5151 
MlS.173 
fUltt 



T4L3UJ 
W-31D 

t*Lsm 

7*LSI3 
74LS1B 
HLfl-43 

w5i*i 

r 4l5U1 
7*L51i] 
rmSlS* 
74LS1S5 
74L5154 

ruifi 

■ 4151M 
f*LSl» 
74L5U1 
F4LS16I 
T41SH3 

f*l£lS4 
74LS1U 

7*151 m 

T4LS173 
FUS174 
MISIRi 
F4I51*1 

msw 

7*15110 

r*ism 
r*si« 

74l5l» 

7*5196 
r*iS19H 
?4LS2J| 

?*lSM(f 

r*i£r*i 

:r*l524J 



74157*4 
74LSW5 
MUBV 
74JSEJ 
741S7JJ 
7*li2tt 
r4LSB 
,■41 BB 
7*15773 
^4l5?"J 
745310 
74LS7W 
7*L6E1 
74LSB3 
Mt5l*J 
f4LOS 
74LS36* 
J4LS6J 

mush 

741536? 
74I.5X] 
7JLS17J 
f*BN 
r tS371 
74L5JM 
74LSMJ 

tusm 

740*» 

7*LSHJ 
KSEM 
74L&54Q 
74L55M 
74USP43I 
HJS*i 
7*15H* 
7415ft*!, 
741310 
?*LS6« 
9LL3M 
HUM 
ifLS4T 



74M3 
745W 

T45BQ. 
74501 
74509. 
745T& 



M5tt 
745*! 
7*5111 

74SIU 



743 'J* 
7*S!37 
745P3J 
74513J 
74J1» 
74S13A 
f*Sl» 
145140 
145151 
■*4SiM 
74S1ST 

Msist 

MSlW 
T*SIM 

f4Sl74 

nttn 

T*S1«" 
T*Si«* 

r*si« 

.'4M :. 
7453*3 



74SMI 

7457*2 
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;*s»4 
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T*5S1 
?4SJS7 
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2818 24 2D48xB IBKE'PROM 350ns. . 12.9S 



Th.i 2415 ii an idrjl nori«ii!il 



Digitalker 



DT1 050 -— «-*_„. 

^m?*m*m. A r^CTig»iji^o«K!ffMj4BM<niiJM**i3) , WLrjw 
a4nH>«Cnn;Dnti MSenpxrf umilitf-m Tn >n« jnfl H Im tw 



DT1 050 Digitalker ' $34.95 43a. 

MMS4104 Processor Chip $14.95 ea- 
rn f ? t T7-i[nim n mn m n± 1 1 ■ nr ■ ■■ ni ■■ ■ n iw<mki 
_ParLN:o r DT1057_^ L . ^^ . . S24.95 ea 
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Commodore Accessories 



RS232 Adapter 
tor VIC-20 and 
Commodore 64 



m 



The JE232CM alfewrs cormoctai of standird serial RS232 
printers, modems, etc. to you r VI C-20 and C-&4. A 4-pole 
■witch allows the inversion of the A control linn- Com- 
pter* inttattalion and operation instructions included, 
- Plus' 'nlo User Rjrt ■ Provides Standard RS232 signal 
levels * Uses 6 signals (Transmit, Receive. Clear to Send, 
Request to Send, Data Terminal Ready; Data Sel Ready] 



JE232CM 



. $39.95 



VOICE SYNTHESIZER 
FOR COMMODORE VIC-20 AND C-64 

Plug-In — Talking in Minutest 
JE520CM $99.95 



TRS-80 Accessories 



Jtj&kW MR 5V«" DISK DRIVE 

Jr^fMjS^^Kf ' Um as a second diik drw < Single - 

wf£^V s,idca ■ Single'dauelo tf«rtuty - FuH- 

^■T ncrg*it driinj ■ ■,& TP1 ■ Oocu-mcnlilton 

^^^Mr included ■ Wasrjht.3.7 Iba 

MPI51S $89.95 or 2 for £159.95 

EXPAND TRS-80 MEMORY 

TRS-80 MODEL I, III 

EMU Ml wflihw, comem. OH* Urgni MMSJM (L*fMl*'*1 1 61 »** Dynamo 
RAMiwBiflceu M n ti fl ef ilflr conirifiion MatW i [WtquippodtwIhUi- 
p*n tear. inHriaca can be Bnpdnd«CJ 18 -UK. i|h ? Krh Mod« III Can o* 
PKpirK}«l Irwn 1(« 1u 18K ijvng 2 Ktla Eacfi Krl mil aitwnd «<npuHr try 
IKtaMMb 

TRS-16K3 200ns {Model III) $6.29 

THS-16K4 25Qns (Model ij^., S5.49 

TRS-80 COLOR AND COLOR il 

fit* to mum Kit wra» comrjUtc *vih fl fl «n *ifr4-H-J0 ,M0nH WH 
LVilffl.c R,*Mi and 2m ^m* Minor ter convtrnHii Csam-ri TRS-BQ Cols' 
Comrjunwi *iih D, E, ET f and NC CrtCuf bourtt ta 12K. Abo COftWtt 
7RS-H Colo* CcnnCdfl(r n kg. UK Flat DOS br OS'S rat-jirad to uL'.-r 
M UK WW en i* comoJtf i 

TBS-64fr2 S17A5 

TRS-80 MODEL IV & 4F 

Easy fcMnil4'>: I zor-ftsc^Titlc win3ca -J l6*h-20 ,?3>n &*K Di-ianc 
ft"kV '- jfi con«r»Hm bOoy men tabor. Convcrli 7AS-&C' Wodnl V corrztrtcra 
from ifiKiafriK M» <y>ii»£h Model -<P tram «K to UJK 

THS-64*t2. 317,95 

(CcnTr-rrii C»w MocW IV *ram 16K MJ C*K Or rr.!i ti6*rd rhaifc-ial *P Iran 
I4K to t }JK) 

TRS-64K2PAL (Model [V only) $38.95 

(9 - i L Z4 i er.l I- PAL Cfc-si to «ipand from &*& to 1 UK) 

• TRS-80 Model 100* • NEC • Olivetti 

'ALIO OOAfPATWLE WTTH NEC PC-Ufl .A AMD OLIVETTI MID 

city to «5t*f| modutD- jtvfi riP/it into m* wet"*! ffcerwiwig mammy in. (K, 
W cW rt fUi . Cairtp>*H< *Mh fMdulo and dKumntihon it' wtWsHi 

M1008K rm5-NMc^i»e.p#nt**i $49.95 

N ECS KR i hic pc arc i a i otfnra mio) «*#** £=*e*r> S49 . 95 



PROMETHEUS MODEMS 



Intelligent 300/1 200 
Baud Modem with Real 
Time Clock/Calendar 

Th« PfoModftm* is 9 Bell 21 2A (300/1200 baud) ip> 
iellhg.-eriE stand-alone modem ■ Full featured expandabte 
mode-fii ' Standard teaturcs include Auto Answer and 
Auto Dial, Help Commands. Programmable Inlelllgenl 

Diahntj-. Touch Tfjnc" ' a. Puisc Dialing and More - Hayes 
command sel com patible,pl us an additional extended 
command set - Shown w/alphanumeric disptay opbon. 

PM12Q0 RS-232 Stand-Atone Unit ^ - , , S3 19-95 

OPTIOMS FOR ProModem 1200 

PM-COW iPrcCcm Ccrr.rnuni*li8ri50f:«r ll S79.95 

AftjH vOK&t Dpcralmg Syilwii 

PM-OP lOpl-OrnhWflHOTl S7S.95 

PMO-ISKlCWHarLsF^KaiiorMrrnary - 1 6h i S 4.50 

PMO-32K -OiiMt: r- - tl .;. L or MdfiKiry - 32K] S 9.00 

PMO-04K lOpliMia Psocosvir Mefmlry - CJ.Kl $18,00 

PM'ALP .■i-.TIinumc-i [nvwtovl , S79.95 

{Iiki Crpuni Prccaiiaof, 

PM -Special "wSSrVS'wni S 1 69.9 5 



SALE! ■ MONITORS ■ SALE! 



12 Monochrome Green Monitor for 
APPLE % H+ p Ite and fJC* 



Wee 

(Hh*f COmp>l«r lyilqEns. 
FEATURES: 

■ 75 sq. in *i»wng screen 

• High rascJirtior diBplBy 

- SO ctiin-aclcr x 24 I no 
daptar lormal 

• LED powar nd cjIcjI 

• Aflractrrfr, compuifff- 
malched itylmg 

- 3n [jr-i i.neas caniral 

■ Easy occes-5 cortroli 
in LmgK of unit 

■ COfflphte wlh !ill/ivflvel 
monitor -stand 




' Input wgna!; compotvilfl vid^o 
■ InptK nfnp«danc«: 75 Ohm — 
* 1O0C ); B00 raaolulKKi 
- 1 5 ■g-D dogffrt; daflection <gt**n 
-SEW -Wcinhl.JO'bi 



MON-12G $79.95 



o 



Muffin-Style and 
Sprite Style Fans 

MUF60<i3j.) Ken. . . S 9.95 

PWS2107Fi3U5'«j,izcimi r . . , 514-95 



APPLE Accessories 



APPLE* 
Compatible 



'■^SSi.""* CARDS 



16K RAM Card (Language Card} 

The ARC- 1 'j-k HAM Card allows the- Apple* II and il L compuiers to expand from 4SK lo 64K. 

Complete with Instrucaions. Key: fa) 

AROISK. '. . . S39.95 

Z-80 CP/M Card 

The AZS0-1 is Sofs-card. compalible- Used wMN CP/M related programs, Software noi 

included Key fa.b) 

AZ6Q-1, ...„ $49,95 

EPROM Burner Card 

The AEB-2 allows user to program and work with standard EPRCMs (2716. 2732 £ 27641 
Easy to use-, onboard firmware. Menu contains the tallowing options: Write. Road, Copy, 
Compare. Blank-Check and Monitor. Complele with instructions. Key: (a.b) 
AEB-2 $69.95 

80-Column Card w/Soft Switch 

The A.S0-C is an SO-column card designed tor the Apple* II and 11+ computers. The card is 
equipped witft a soft switch which allows easy hookup tor any monitor. The AS0-C also 
features inverse video capabilities. This card is similar to Ihe Vloex"" So column card. 
Complete wiih Instructions. Key: (a] 
ASO-C S74.95 

Super Seria I Card 

The ASSC-P is a senol card with a printer mode. It generates slandard RS-232C signals 
and is similar lo Ihe Apple" Super Sehal Card. Complete with instructions, Key; (a,b) 
ASSC-P, > . , , S99,95 

Parallel Graphics Printer Card w/64K Buffer 

The APC-S4K is a parallel- graphics printer card with a GAK buffer and graphic dump 

capabilities. Complete with instructions. Key. (a.b) 

APC-64K. $129,95 

80-Column/64K RAM Card 

Extended BO-Cclumn/e-iK RAM Card expands memory by64K to give 12SK when used 

with programs lite VJsiCalC". Complete wiih instructions. Key; (b> 

JE864 $79.95 

■APHE. APIvE H. « ■ Jfc At and M»prfi5^Ji m> i»bi UMBO. irKtomirfc* tfl Wf\E CompuU** 
"Vii&iK <l a ragialw^l lradfm«ik gt V1|r Cm tnc "1tM*t. a a KJanMenaa ■.raOfTWk 6J V«d«<: VK 



APPLE - Compatible 
bV Half-Hefght Disk Drive 



ft 



1*« 



•4? 




-UWiChrnoflr\n^-t™»rri«ch||n*4- 1*JK tjrmaiUjd 
H8r*ge ' JS IffltM- • SUD*' Qu*r i Worts wrih Apc*o 

Conitxitra of oin*r cernrjiKUH r,*CC-iii fWli ' Cam- 
l>clc *. :i- ::":n C :i:;p - tuaf - ..'j .n|-j -^l- 
■ S«* S'hVi'x l'i-H >:ft-D - Wl -tlba Kbav- i 



ADD-12 , . 



. S12995 



APPLE- 

Compatible 
5' j Disk Drive 
& Controller 
Card 







(ACC-I | ■ C-a-Tipiaf* wiln Cannectar - ,-Jit piug irEe 
joiaY diafc einrnjlltr cvd ■ 3S Inchj. - Sm STV n 

j-.Kict-ftj'is-'O'Wi ,c>«iih v*f nDi 
ADD-514 io„. L--...I $149,95 

ACC-1 (ContrP*f Cafdj S 49-95 

APPLE^Vrc Compatible 
5%" Half-Height Disk Drive 

■ 5am* apnea aa ADO- 1 2 I'olti axCtfS 

ADD-tic. ."°.? , ;". o "°'. n .";"";'y $129.95 



Additional Apple* Compatible Products 

APF-1 Coaling Fan with surrjo prelection - Key |a,o}. . . S 39.95 

JE61 4 Numenc/Aux. Keypad 23 accessible lundions ■ Kay: :b). . . . S 49.95 

EAEC-1 EipanaerJ Apcle Enclosure Case only • Key; la| S 59.9S 

KHP4007 Switching Power Supply ■ Key: (a) S 59.95 

KB-A68 6B-Key Apple Keyboard only ■ Key. (a) $ 79,95 

MON-1 2G 1 2' Green Monitor with swivel sland ■ Key: (a, b i Bo) S 79.95 

JE520AP Voice Symiiesfctei- - Piuo-ln. User Ready ■ Key: ia.bl S1 1 9.9S 

K8-EA1 Apple Keyboard and Case - Key: (a). ................. $134.95 

PM1 200 A Prometheus Internal Modem - 2 cards - Key: (a.b) S2S9.95 

PM1200M Promelheus Macintosh E>l Modern ■ Key: (Macintosh) S369.9S 



General Application Power Supplies 



Power/Mate Corp. REGULATCD POWER SUPPLY 

•Input: 105-1 25/21 0-Z50VAC i? 47-63ME -Line regulstion: 

"0.05% * Tfiree mounting surlaces ■ Overvollage prolectlon ■ UL 
recognized ■ CSA certified 

EHA5/SB 5Vel3A/6Ve2.5A 4 T iT_>;4-Wi;>|-H 210s S2S.S5 
EMA5/SC 5Ve6Ay6Ve5A 5 s i - Ll4'.1rVl2'i , H 4IOS S3S.95 







KEPCO/TDK 4-OUTPUT SWITCHING POWER SUPPLY 

• Ideal for disk drive nee<J= □<. CRT terminals, microcomputers and 
video games ■ Input: 1 15/230VAC. FJO/SOHz ■ Output- --5V e 5A. 
+ 12V 9 1.SA, +12V fi 2A, -12V % 0SA ■ UL recognized ' CSA 
certified ■ Sbre. 7>i"L 1 6-3/16^ s 1NH • Welghh 2 lbs. 

MRM 174KF. $49.95 



4-CHANNEL SWITCHING POWER SUPPLY 

■ Microprocessor, mlni-comoulcr. lerminal. medical equipment and 
process control applications ■ Inpul; 90-130VAC. 47-440H1! * Out- 
put: -5VDC IS 5A. -5VDC % \ts. +12VDC S 1*. -12VDC • 1A 

• Line regulations. .-Q^Sj . Ripple: 30mV p-p - Load regulation; 
- 1 % . Overcurrent protection ■ Adi ; 5V marn oulput - 1 0% ■ Srie: 
61.T.I 1VWX4-15/16-H- Walgnt IV, tbs. 

FCS-604A $69.95 




IBM' Accessories 



* Cables 

* Cables ^ 

8-Foot Parallel Printer Cable 

IBM-BPC ipeam.acwn^.js^m.1 519,95 

6-Foot Serial Printer/Modem Cable 

MMS-2206 mlwaniw S14.95 

MFS-2206 MKm.aemF^^i.) S15.Z5 

5-Foot Keyboard Extension Cable for 

IBM-PC and XT Computers 
IBM-KEC S9.95 

MEMORY EXPANSION KITS 

IBM PC, PC XT and Compatibles 

TharBW^**j!*iliiiro W ri>«*nw»fl^a;oY^ nie M* n tvnO, 

&m^ll-j.*rta*»rllWg-W>LRAMr;ni| M ^tta 

Vw 2 vouH 01 l aaHdia a C«Ai4>ruyi documtjcitjrhpn, indudad 

JBM64K [Nine 200ns 64 K RAMs) $19.95 

IBM PC AT 

EaKh rut caonjj MWiciJftsj wtfi n rht 1 JW Dij1i<lin>C}UMi*iHt49Wfri«flUaon 

1BM12SK (Nine 250ns 12BK RAMs). . . . S133.95 

Hf> ^ IBM PCXT Equivalent 
■ kft 130 Watt Power Supply 

"^j S* ■. UPGRADE YOUR PC! 

' Input: 1 1 0V e 60Hz - Output: 1-5V0C 6 ISA. -5VQC3 
0.SA, +1 2VDC 6 4.2A. - 1 2VDC «0.5A-Rugcompaltble 

connectors ■ Frts into IBM PC ■ Weight: 6 lbs, 

IBM-PS $159.95 

Prometheus Modems 

The ProModem 12D0B/BS Is a 120G73OQ baud modem 
cai-d which ptugs into IBM PC and XT Provides a Ihird 
serial Comport. Two ^rsioms available: 1200B jwitriout 
softWdLfe} and 5 2 DOSS jwilh soflwareV The PMt200BS 
is supplied with powerful WiTE communicau'ons soflware 
from Mycroft labs. 

PM1200B (wtthoul Sort*»reJ S239.9S 

PM 1 200 B5 (with MITE Software) 52 74.95 

iB»* t . b , e ! DISK DRIVES 

con"** 




Documentation 
Included 

RFD430 (RemcK Es- DS tull-hl.) S 89.95 

FD55B [Teac 5H ■ DS hall-ht) S139.95 

SA455 (Shugart 6»" os taif-hL,. . . . $139.95 
TW100-2 [Ta ndan 5U • PS ni ll-lil.] S159.95 



l%" DISK DRIVE ENCLOSURES 

Complete with power supply, switch. pon*r 

cord, fti seh aider and connectors 

DDE-1 FH (Homes 1 luD-hl. Sv- drwi S69.95 

D0E-2HH (House, 2 b-hi s*.- dri^si, ..... S 79.9 5 



General Application Keyboards 



Mitsumi 54-Key 
Un encoded 
All-Purpose 
Keyboard 



mw' 



- SPST keyswilches + 20 pin ritrbon cable connexion 
' Low profile keys * Features; cursor corneals, conlroi, 
caps flock), lunctlor., enier arict ahiR keys ■ Color (key- 
caps): grey - Weight: 1 lb. ■ Pr-noul IncJ. - Sire: 13*1. >l 

KB54 B $14.95 




■ 7-bit parallel ASCII ■ Full Upper Case, Full Lov«r Case 
except I, m. n. o and p. ■ Cursor keypad s SPST mechani- 
cal keyswiichos - 26-pin. header connector ■ Color: white 

■ Size: 18T_x G\*:"W * tUTH ■ Spec incfuded 
K88201. , . . . . flTQO twMltMbfti. .«.,., 529,95 



UV-EPROM ERASER 



MasterCard 



J ameco 




13S5 SHOREWAY ROAD, BELMONT, CA 94002 
6785 PHONE ORDERS WELCOME -(415) 592-909.* - Telex; 176043 



8 Chips, -21 Minutes [ 



k: 



>^ 



| 1 Chip- 15 Minute 



EraMHjIIEPROt^a Erases up lo 6 chip, *itfl« z 1 mlmrto, chip 
:n 1 5 mmgtd MalnUinscorrsUrit o^posuro diUonce or one inch 
Special conducive loam Itfwr eljmirtatfts stilEC UulTd-uo. Boirt-ln 
uletr lock to prcvnril UV cxooujrG Compaci - only 9.0D1_ x 
3.70-W x leCTH CompieS, vwlh hoMrns Irfly Mr a chip, 

DE-4 UV-EPROM Eraser S74.95 

UVS-1 1EL. Heplacement Bulb S16.95 



> 

o 



to 

OS 



101 



CIRCLE 114 OH FREE INFORMATION CARD 





fifes 



it 



UPS POWER SUPPLY 

■•eh Up Pgwtr far your IIM, 

Appf* or Conwwtlbl* 

TPCW5*W t?77{» 

»S XT 421 Wu 435 CD 

PDATlOOOttMni 47300 

A-B PRINTER SWITCH 

i AS 8* 11 1 *m uheIHd pottou wH 
ifll. Wi MKfc h*r 14 04. 



COLOR VIDEO CARD* 
wnon-e* Ce*er Pfa* «73 « 

M Color Cue 117 DO 

iil.Eo 




MODEM SPECIAL 



HM bud. rutm*!. b<4 F»* !»,« 

1219.00 



INTERSIL BTD-BUS BOARDS 



Mtin zwj-cpu 

H3H0I :ku>vi CPU 
Wilt 4049 GPU 

155351* 1*K CUOS fUM> 
SftUH IUCSlkcHAW 
13*3220 it* CMOS PAW 
SHOW ZB PIO (D im&na. 
1355531 UflnwHTPtD 

isaiu* Goto put imhn 



AGP 
i 101*4 
i 9945 
i 71*3 



MM 

I4R 

7**5 



BH3I19 EPAOM Pragrimw 
LS0J.^» SWA*}** 
.-sir I- iJr, sy^Vr^ 

iSftTTTO HEMDACS 



CAPACITORS 

01 jF Ol-sc BVPAS3 CWACITDfl i cojs so 

1 uF CISC BYPASS CAPACITOR icora 50 

DIvF HtQNQUTHlC &*PACITCfl iOWll.2i 

i rf wohouthjc t*p*eircfl -tewn » 
CORCOM EMI FILTER 

STUCOHXUSCCtfuCWT F-o* H30 

Una Cart far ibai* — « 1dqc 1 49 

Lrw CtHd 2 CoHludhx — ft hct -35 

Un# Cord 3 Genouew -tlM .93 



MUFFIN FANS 



Tw»a ,, TM»Fwi 

TOfW. 4H' UyffinFftn 

1.WOC F.NI 



IC SOCKETS 



I P*5Tn\.P 1 11 

14 P*l STfl-P 15 

ItPwSTW 1? 

II Ptt 3T7LP » 

20 Pm 5T71.P SI 

22 Pm ST/LP 3* 

24 "Vi STtLP A 

»FV STflJP S3 

»Prtl5TflJ- 45 

40 Pin STJLP 41 

44 Pm STflJ* 3 Si 

(OOtD) 14* 

t Pin WWJL t 4t 

\4PtnWtt/SL 42 



20 pm WW, 1 * 
22 PHI >.ffi.-ii 
34 Pin WW1L 



TtJmM3t/£lF ZEIH3 HUHTION 
14 Pin 43. 75 iUVJTM, 29tVi* 
fl» * Hack A* TfiMM »f 4«**tii 



TRAHSISTORS/DIODES 
«sja 7«1 w 

m.oo 



T1-S1A 

TiPafin 

IfMlHH 



OPTO ISOLATORS 

MCT-2 | 

UCT4 

MCT-fJ 




m 4hh uioo 
LED LAMPS 

144 too 

in s o» 



SPECIAL VALUES! 

MCWM703 EPAC4J 15*3 

4i 39/19 tt-340ni3. ia'1314 

H-'i'PMrt IWI7M 

tlilS H«-.s> 1071**9 

77WA-2 1079*5 

P1tt C <P0 — 33/2430 

27*4r450raS 10/2414 

CALL ACP FOR ALL YOUR 
VOLUME IC REQUIREMENTS 



EDGE CONNECTORS 



UK K75 



D-SUBMIKtATURE 

1.14 n 

OecsSiFinuJ* tJ:J OH 

OflflsP Mm 24 219 

Hood 11 25 V-g I i,Vi J *| 

«373<F*tf*m KM JJ73 

3E3tp (u*hq i» s 1 :• 

Maud (1.73 UiJUWJ H 

E&MS if •r-j»i u « ttH 

CMKCP|Urtl tCC 4.73 

HoodUS Uig HW1 « 

■IQTH4TP, STYLES. IN CATALOG) 



IDC CONNECTORS 



Pi[ AnflU SoUtr Httftr 



ft tagU ■'■■'■■.■ Htadtf 



NUMBER OF CONTACTS 
10 20 26 34 40 9 



20 1.65 MO 2*0 3.00 



3 10 <t 10 4 20 4.00 715 



NOTE: To orowr mod numtmr tA eonucu in plocd (riu id ACP pan nginbvr. 
CPIOEFI CJUAM7ITT OF SOpco (mljtod) AND TAKE AN ADDITTIQNAl 1QH OFF. 

OKIDATA PRINTER* 

Otmrti » Cofef P»*»* U»« 

PbfUtMKIKrtnuitJti H6Q 0*«B« U cXOnpa FVMtfl %7»l 

OkMH JKtiSOco^Ont^co esuw 0faJ» ** BOftoi. 54**j w ; 

0k4i4« 1*1(1 Kept, Of iptKi} 94*D3 T T ^ y te ' 0pd *" L " 44< 

CHodlll lHflWep*. 15- Pnp#rp 94* « T*KW to* OBdita, *2 

OfcKUll « [lODqs Orv^KII >** « K 94^1 

Qi«BiHrigc«i i) Pifvi •Jnvj ^ 



MZ3 

11 50 



•3IT-2 



WiS I 171 



HHA 4« 
*K*SA Its 

34 M 

inn 
*9H i7» 

■ 155 »7S 

aiM l» 
J1H »« 
4QQ2 ?Jt5 

r :: i " " :■■: 

IHG 425 

*3ia ik 



II n 1 j?a 

Hi* ItS. 

■224 320 

422* 1*5 

«K 349 

#2JT 1375 

*23M l»*5 

1231 4 2S 

K*3 3*1 

WW 10 50 

«Z51 4-» 

■25 ■ A 5« 

i3*3 tTl 



1741 JT H 

(744 24 U 

■T44J 24 90 



■A"*8MH t J 1l-JoM HJ 
1T1 «H0 
175 335 
bio i Mo- 
tto 17H 
3» 350 
■ 50 71*5 
330 — 
350 22B4 
350 — 



DISK CONTROLLERS 



B4.BO 


17*7 


121 .» 


15*5 


2Ttl 


3IK 


72 75 


J7*3 


3114 


21 JO 


37*5 


31*5 


21 » 


27*7 


27*5 



CO 


jh*4 


■273 


■ 9 94 


1331 


111 


214J 


1H 


*2ie 


1244 



CRT CONTROLLERS 



*04l 311.10 



■2T5 «tsn. 
72» 349S 

S03T J. « 

Nttraao " 



UARTSiUSARTS 



TtWt t3 54 I 
1M3A 1*9 
tOISA B75 I 



17W (1 IBS) 
37W J">-V 
2?V*.V.' 
2719 t«SfrSl 
■2719 (350n5J 

2919 tivy 

7«S2?lfl 
7U31U1 

273? (450n5l 

;-;: HOtol 

27JI(!COnSj 



330 


27XUU |440n$) 


. 1 IS 


1*1 


27KA (2S0r,S, 


I >: 


i SO 


1731A-2 li-Soni, 


j ii 


3 ?■:. 


37«(450ft5] 


4*9 


559 


Z7&4 C230-I&1 


c sd 


: w 


1794 eeconi] 


MC 


7JCI 


T.M33*Wi <450nl| 


1 ::■ 


190 


vCiy-:»7CJ |4sonsi 


i -.', 


+90 


•■:r.':'.T^ ;-._ 


n ji 


'. .-J 


J7i?t-J itMrSl 


9W 


JK 


37179 |*50«5> 


H IS 



STATIC RAMS 



JiOH*5on5i Hit 

31 LW |45>5;. ,93 

3303.! \lKfi- JT1 

2H.W-2 (tMr*] i.i 

2l11H30nS] 2 71 

3112(45Qn$> 171 

2ll4<450nS| 145 1(9 53 

ni*L*i*Mr,J l.Ot mt*n 

2114b3(UCnj '-H'iy. 

2H4L-l(2Kn] t.lltnsto- 

2l4riWnS] 439 

40*1-4 f*3*1nSj a 25 

40*4-3 [JOQnS] 3K 

404H-3 (7»OnS|[ 4« 

UP0413 i I DOr.51 SI'S 

S10I iCriOgh 349 



WM119 14 M 

TWU301£-? {?0Cn5l 3 10 
TMM»iCl 5 | 'SOn; 3*5 
TUMTOlt-l {lOOnSl 3 30 
Hli(11*P'-t(ie9it5j 4 7S 
HMtl 1 1P -3 (1 50(v5j 3 25 
HU3lll^2i:i2invS] 4 73 
HMftKUU'-i .;Lfj 3.90 
HIH1 tBtP^m,P} 315 
MWHBUM>im 3*1 
1*112 P0OnS] 33f5 

HUtS*4p-1i(150j 14*5 
HU9J94LP-1S ILfl lt*S 
745 IN 0*45) 1 95 

31411 [10n5) 1*5 

354fl(SAiS) 3*5 



DYNAMIC RAMS 



402T <2SQnS|' *i » 

HO3 4300nS> 7t 

41ilM>2oS0nSl 1.2**/ 1*5 
4l1EN.343Wn5] 1.11IT 923 
411BN.4 1250/151 M V 5» 
4lO41l<tS0[14anJ IllB.IISi 
41«4M.2»r700nk 1*1 H3 CO 
4194M.120 manS) IB 

TUB4144 ^ ISOnS} 1*5 



m*4«H ■:?:-•: ■ ■) 

rW5441t[lK)r4] S7.73 

41759-150 (15*10 394 

4!255-ra|?0O7t) 7» 



(3MW5J 1*5 

7M540W fSOOrtS] 1 El 

MU52*5 OOCnS) 1 *5 

LTP0411 (303rSj 1 55 

laltatJ QiOnfi] i IS 



DISK SPECIAL (IBM PC dsdd; 



PACKAGE TywC Cow 
W 25 



&«" Supply Liiinic;! 



VEPBATiM 423C1 SSrtJO 



DTV1AM lOtnD B&OO^Alf 

EJY5Ah 104J2O D3VDD C«J* 
ACP 4S.W (AT^ 
ACPOa«J IIBW1 



YEflBViM ■- 55.-DC 
V^RSATiM ir HCO 
DYSAM f S5VDO 
DVSAM ■ D5JOO 



sa.os 



1235 

43 54 
25*1 
H t9 



ME*tf ClUMirK] 
KIT— 514" Of 

MUM 



*a» 3 at 


4099 


1 99 


M393 17 90 


4S03 




4001 a 


4DZ9 75 


OK 9* 


4S09 




4DttZ 23 


4030 39 


OH a* 


4507 


, . 


4909 » 


4031 125 


099 29 


4309 


, K 


4097 22 


4Q12' 3 15 4070 34 


4410 




40D9. .*5 


4934 1 51 


973 39 


4311 


7* 


440* 3* 


4035 73 


972 29 


4*12 


PI 


4015 33 


4017 195 


973 29 


43l< 




4-31! 24 


4040 75 


075 39 


4415 


, n 


+01! 34 


4941 n 


971 IS 


4319 


i || 


44119 H 


4041 95 


977 » 


4411 


■ 


4414 .71 


4043 95 


979 39 


4320 




4015 33 


4044< m 


Oil 39 


45H 


H 


43II 35 


4049 90 


092 331 


4555 


■ 


4411 7 .IB 


4047 9* 


095 93 


4-45 




4319 .79 


4D4I r> 


CM *5 


90CK 


IM 


4919 .33 


4049 33 


Oil 45 


•0C17 


41 


4030 91 


4H0 34 


094 293 


UC144Q9 


Utjg 


4071 H 


4011 73 


099 i» 


LK1440* 


1391 


4022 93 


4057 75 


0*9 ■ 9i 


I4CI443Q 




4085 15 


4053 73 4501 93 


•4C14411 


11 -^ 


1:;* '.> 


4034 in 


502 *5 


MC144K2 


,., ,. 


4925 35 


4099 295 


503 4» 


IUC 14411 


*<■.'. 


402T 4* 0AJ.L 70*1 74I4C 




74C00 




74CWIJJ 


I4CM t*5| T4CI91 tl 15 I74C373 K« 


J*Ccn 3* 


74C9S 1 91 J*C3 M 1 It 74C37- 




■'.•lot. n 


74C*0 1.15 T-4CJ40 i 99 7*C»01 


■:i 


74C09 55 


740f3 3 15 I T4C244 1 *fl t74C*E 


441 


740IO 55 UQflCHCIfttlOCK- ALSO W CAT AJ.00 


UHEAR 




LUI03AH ntj 


ME1H 3245 


\_UMQt 


H 


LU300H H 


HE511 in 


LWJOU 


S3 :: 


UHJOIN 35 




UtMIl 


*« 


LujfHH i.*a 


UWItnJH 3H 


1U3919 


EH 


UMJOJH H 


LJU719 tt 


VC+324 


^ 7', 


LM306H « 7! 


LU711 79 




4JB 


LM30TN 40 


LM735 Iff 


FC4131 


i n 


LM30KM 95 


LMTtW 3d 


R&4139 


in 


LU319CH 1 91 


LAiniH 73 


W4141 


! n 


LM311CM B3 


LUT31 99 


CA302a 


Z7B 


UQ12H 1 T5 


LAI7J1 t« 


CA3039 


' 21 


LUJ1KH 1 *i 


LU743CN 33 


CA3949 


! ,", 


LM31*H 155 


LMT41K 41 


CA3D50 


J*S 


LWJ19N 1.[* 


LU741 M 2J 


CA3040 


2iL 


LMiM |H> VPi| 


\MtAl 99 


CA3045 


■ '7 


L14324N 34 


LUT4* is 


CA3C90 


t 1( 


LMJJW K 


LH101* 1 11 


CA3G01 


14C 


LM340 |h* VHif |. 


UU1J03 1 « 


CA30S* 




•JIU'I 95 


L411310 1 *S 


CA30IO 


' ^2 


LU319C* to 


MCl3» S 99 


CA3999 


*? 


1,1435* 1 75 


1401341 1-B5 


CA3093 


:■',- 


LM3BON Z.S5 


MC1155 1 15 


CA3CH 


3^: 


1M3TON 4 K 


MC135B S9S 


CAH30 


' H 


LWT3H 3*3 


WC13T2: 674 


CA3I40 


IIS 


Lk437tM 1?5 


LHUM 3 35 


CA3345 


1 77 


LMJ77N 1 94 


LU355IH 291 


CA5190 


1 li 


mJHCCrt 15 


LW1E00 755 


LUi3099 


■ n 


LuatoN i a 


LV1I 1 2 9 10 


LM.13630 




U4391N 1 9* 


U41I3C 3 40 


LJ41370Q 


144 


U439W 1 » 


LUItn Ml 


L73H7 


til 


LM3B3N 1 95 


LH1971 1*4 


LFJil 




IM394N 1 75 


LU1977 579 


LF351 


■ 


1U37KN It 


LM1999 193 


LF355 


1 M 


LM347N 1 » 


LU19H ITO 


LF355 


1-11 


LHJWIT 1 F5 


UUQ001 191 


LFJ1T 


■ VI 


UAJOM 9t 


L7LN2GQ3 1*9 


TU71CP 


?> 


luraw a 


KKXf 373 


TtOTSP 




LU739H 55 


XR220; :w 


TL074CM 


■ ■:-: 


NC931 2 55 


XFU2Q* 24)Q 


T17391CP 


4J 


NE195 3* 


Xftjai 1 > 75 


TU94CH 


' ■ 


NE559 IS 


LAUtrPP 2.00 


Tli.4»4 


4 |( 


NC559 1 49 


LUHTIP 221 


TL4M 


■ '.* 


UCS41 23 30 


L412B00 (3 


TL4I7 


i H 


NE544 2 33 


iLJktiMl H 


»C*t73 


■ 91 


LU545 14 


LM2H1 41 


MC4*53 


AM 


LWi*4 1 45 


LM2H7 243 


UC144B 


• Zi 


LM417" *5 


LMI917 293 


UC34S9 


17K 


NE570 1B4 




MC34H 


'. r' 


N£571 ItO 


LAHAH 3 15 


MC3470 


7*0 


VOLTAGE REGULATORS 










■,12.15.34V .69 


• 2.11,24V 1.3H 




71L0S. 12. 11V 
LH3Q*K 


.71 

1 H 


75U0K .9* 


JSUlTJiUQ 1 <tt 


LW317H.'K 1 25/3 4! 






LIAH3K 
U4397K 




TIOHAhfl 




J7^ 


37-15. 24V l.ity 


LfcOMK 


*7! 


T*54TA*» __ 


LU339T 


433 


■ , 12, 15 74V ./y LMH0K 


i ". 


SPECIAL PURPOSE CHIPS 




UClMll |11 50 


51174 Hi 35 


IfiWH 


I :: 


BRilMr 11:50 


3*32 374 


7*477 


371 


54701 T250 


AY523T* 1140 


7*4*4 


I n 


501* H 95 


AVI39D9 1139 




i_n 


■111 tD5B 


3313-0011) 959 


4V39930 




5307 mso 


:s!3.x:. »50 


AV39912 


.- h 


UC4434 171 


UPO7201 27*5 


$51,353 


M ;« 


■091 379 


3541 4Kh 




:i :^ 


6399 3.B4J 


33C90 1325 


C*3'***r 


-■i-.-. 


5*197 1223 


MC 15*00 3*5 


LU1390OH 


IJM 


5P1C00 3et*tfi 13 H Tflttia 5V UAPIt 


W .: ! 


DATA ACQUISITION 




AOCDBOD 114 55 


AQC0917 19 Tl 


I404U 




ADCD004 345 


e+CCOOO 4 75 


140511 


IK 




EVCOH ^ H 


DA51Dfl 


W 


AOGQ90* 445 


DAC1020 TM 


DACOft 




ADCMlt 1435 


□AC1072 i« 


DACOC 


IV 


W75HJH TH LF35OT 1*3 UF1K01H 


IJH 


EXPANSION MEMORY 




64K UPGRADE ( s*t ot 3jS1 0.00 


256K RAMS ::io: ■ $45.00 


CABLCSfACCESSORIES 




l9U7»AJ1ALLELlSrM*>*3! 


:■<■;■■ 


I5U SEHIAL I5h4ht*d3 


H H 


KEYBOARD EXrEffSiCJM 




P.S222 0E>JOEP CHAfiCFH Utlt-UHfj 


: i .: 


USSii QJMDtLPl CHJtf«S£H ^■miHi-F*m*l* 


I4H 


NULL UQOEU ADAFTOn 




"ViTMSK DRIVE 


HITECH SPECIALS 


IBM PC 

Come OStDO Dim Dr;» 


AMD7910 

3O3I37O0 DAJJD UCOEU IC 


*89 9!l 


*19 B5 





TOLL FREE 

800-854-8230 

Calif. Residents 

714-558-8813 

OUR 
POLICY 

■NO surcharge far VISA or Mastercard- 
•NO sales tax. *AII shipments insured. 
•Your card is Not charged until we ship, 
•Same da/ FEDEX shipment is available. 
■Volume purchasing agreements available. 
•Government agencies, corporate and 
Institutional PO's accepted. 
■Orders subject to availability. 

•All items have manufacturer warranty. 

Seme warranties up to 5 years. 
•Pricing subject to change w/o notice. 
"Returns or cancellations may be subject 

to restocking fes. 

•ACP Retail Store pricing may vary. 
■We &t& not responsible for typos. 



7-441 

r*ai 

M07 

rat 

7 < m 
7430 



MM 
7439 

7-11- 

7430 
7*23 
MB 
I9B 

7 I O 

7*24 

r*i7 

MB 

7*30 

7.: :■: 
7417 

mi 

MB 

7449 

7443 

.'44? 

M49J 

7*44 
7441 



74LWQ i 

74«01 
741502 
74L303 
74U04 

7413B5 
7417)09 
74LS09 
7417)10 
74(.3li 
74131! 
74LSU 
74LS14 
741515 
741.520 
741521. 
74L4722 
744.539 
741377 
741.5LZ9 
74L534 
741SS 
7413M 
74C337 
741$3| 
741S40 
7414W 
7443*7 
741541 
741S3I 
741394 
741355 
741573 
741ST4 
7*1371 
744J7* 

74is n 

741353- 
741K43 
7*L5H 
741500 
741SS2 
74LSA1 
74i5« 
741399 
7*LSlD7 
744,3199 
7*L51tJ 



74S03 HI 
74S0I 71 
74S03 21 



7**9 1 

?4*t 

7441 

7440 

7*51 

7441 

7*54 

7*49 

7440 

74711 

7471 

7477J 

7*71 
7479 
7471 

7*40 
7441 
7443 
7*15 
7*09 
74H 
740 
741TC 
7**2 
7413 
7444 
74« 
7*19 
7*17 
74i1l» 
74107 
7*10* 
74113 
741 It 
7*1 a 



T4O0 

f 99 741» 1 M 



74134 
7*121 
74132 



7*143 2» 

M143 3 770 

741 44 2 *5 



74133 53 

74154 3 T* 

7*1 45 B* 

7*114 19 

74117 59 

MTS* 1 *5 

7*i 3* 3 34 

741*9 74 

74TI1 4* 

14 142 ** 

74t93> .99 

741*4 ** 

74t*5 49 

74166 15 

71147 27? 

7*iT9 1 3a 

7*77* 41 75 

741:73 4* 

74174 H 

7itTl 49 



7*17* 3 H 

7*177 41 

7117* 3 34 

74199 73 

7*191 1 ,71 

74112 3 15 

74W :3i 

74t91 7_33 

741.10 97 

7*111 97 

7*193 07 

74143 17 

711*4 97 

741*5 97 



7422/i 111 

7*231 75 

7(373 3 43 

71374 1 H 

7427* 75 

7*2*3 1.40 

74344 2*0 

743*5 710 

742*9 3 4* 



74397 55 

7*3£4 55 

7*3*0 3 41 

74390 1-31 



T4LS11I 
74US3 3* 
14LS321 
74L3123 
74U5.134 
14LS124 
74LS12* 
74L3137 
7415:139 
7413139 
74LilN 
7*LSHi 
74L514* 
74L$141 
74L3133 
74LS15* 
74tS155 
T4L51M 
74L3ilfT 
-4.5i:S 
T4LS190 
74L5H1 
74LS192 
7*131*1 
74L.S19* 
74131*5 
74LS1U 
7413)19* 
74LS14I 
74L31TO 
74t3173 
7415174 
74L317I 
7413131 
74L3l*0 
T4LGH1 
74131*2 
74L31H 
74153*4 
74153*5 
74LS1H 
7413117 
741 Shi 
7413240. 
7411341 
74LS241 
74L374M 
7415745 



T4LS347 | 7* 

74L3244 *J 

74IJ249 .19 

74L3H51 59 

74L3233 31 

74L3257 H 

741,525* 59 

74L32U 7 *5 

74LS290 49 

74LS243 2*1 

74L529* 55 

74U373 i 45 

74L3275 371 

74L3279 11 

741.3243 99 

74L3>3*3 « 

74LS293 .7* 

7*LS233 *■ 

74L3214 II 

74L5324 1.75 

741.5547 1*1 

74LS345 1*} 

7<LS332 125 

741.3353 1 tt 

74L57JB1 17* 

74LS344 4| 

7413349 it 

74L3347 43 

74L3399 45 

74Li3T?3, 151 

--•.'„ jjf 4 i.aJ 

74L9375 41 

74L5J77 1 39 

f4LlM5 IK 

74L5394 41 

741.53*3 1 15 

74U3393 115 

74L$4*5 115 

7*L3349 147 

74L3424 2*1 

74L5059 175 

74LS470 7 21 

I1L343 14S 

I1L39* 1 45 

1 115*7 1 45 

BILE74 145 

23LS2321 2 05 



74305 


*'. 


7*90B 


99 


7*500 


■■1 


74310 


tt 


7*311 


M. 


74315 


B 


7*329] 


35 


74522 


■ 


7*330 


■ 


7*533 


44 


7*£M 


PI 


74340 


A* 


7*5Si 


3S 



T4S00JPROMS 

TIS74 154 
74543 



74S113 55 
7*Sll3 31 
743114 JI 
14471* LH 
74S132 132 
7*3113 43 
7493*4 M 
743134 .09 
745139131 
74S130 11 
743134 fj 
74B140 45 
745333 n 
74S133 
7*3117 



7*Sl4a I W 

743140 2 4* 

743191 1 99 

7*3174 b 11 

7*ai75 1 1* 

74314V 1.44 

7*31*4 1.44 

7431 K ! 41 

7*5143 144 

7432*4 1*9 

743241 1 94 

745*41 194 

7**24J IH 

74S244 1 94 

7*3131: I 11 

7*5253 [ 11 

74525T 1 11 



DAI :. pDU 7* C 



743347' 
7*3471" 
7*3473- 
7*3473" 
74*474" 
74447a' 
7*3570' 
745571" 
74 0:7.-- 
T4S573" 
743*40 




CIRCLE 87 ON FREE INFORMATION CARD 



> 

C 



103 



PARTIAL LISTING ONLY- PLEASE CALL OR WRITE FOR FREE CATALOG. 



o 

s 

LU 



< 

DC 





STATIC RAMS 




8000 


2112 


258x4 


|450ns) 


2.39 


8035 


5.35 


Z11« 


1024x4 


1450m) 


8/9.95 


6039 


5.95 


2114-25 


1024x4 


(250ns) 


8/10.35 


8080 


3.95 


2114L-4 


1024x4 


(450nx)|LP) 


3 12.95 


6085 


4.95 


2114L-3 


1024x4 


(300n«)|LP) 


6/13.45 


B085A-2 


11.95 


2114L-2 


1024x4 


(200ns)(LP) 


8/13.96 


6087-3 


129.00 


TMM2016 


200 2048x8 


1200 rn) 


3.25 


6087-6 


119.00 


TMM2016 


150 2048x8 


(150ns) 


3.75 


8088 


19.95 


TMM2016 


100 2048x8 


(100ns) 


4.75 


6155 


6.95 


HM6116-4 


2048x8 


(200ns)(cmos) 


3.69 


6155-2 


7.35 


HM811S-3 


2048x8 


(150ns)(cmOS) 


3.95 


8156 


8.95 


HM6116LP-4 204SxB 


(200ns)(cmos)tLP| 


3.95 


8748 


24.35 


HM6116LP-3 2048x8 


(150ns)(cfnos)(LP| 


4.25 


6755 


24.95 


HM6284P 


15 8192x8 


nSOnsllcmosHLP) 


9.75 








LP = Low Power 




8200 




DYNAMIC RAMS 




8203 
6205 


33.95 
3.50 


4116-250 


16384x1 


(250ns) 


8/S.95 


8212 


1.80 


4116-200 


16384x1 


(200 ni| 


8/8.95 


8216 


1.75 


4116-150 


16384x1 


(150nl) 


8/10.95 


8228 


3.43 


4184-200 


65536x1 


(200ns)(5v) 


9/10.50 


8237-5 


15.35 


■1164-150 


65536x1 


<150n>)(5v) 


9/13.50 


6243 


4.45 


TMS4164 


65536x1 


(150ns)(5v) 


4.35 


8250 


10.35 


41256-200 


262144x1 


(200ns)(5v) 


5.25 


6251 A 


4.49 


41256-1SC 


262144x1 


<1S0ns)(5v] 


5.50 


8253 


6.35 




Sv ■ Single 


5 Volt Supply 




8253-5 


7.95 




EPROMS 




8255 
6255-5 


4.43 
5.25 


2708 


1024x8 


(450ns) 


3.95 


8259 


6.90 


2716 


2048x8 


(450ns)(5v) 


3.50 


8259-5 


7.50 


2716-1 


2048x8 


(350ns)(5v| 


4.95 


6272 


13.95 


TM5253Z 


4096x8 


<450ns)(5v| 


4.95 


8275 


29.35 


2732 


4096x8 


(450ns)|5v| 


3.95 


8279 


6.95 


2732A-4 


4096x8 


(400ns)(5v)|21vPGM) 4.95 


6282 


6.50 


2732A-35 


4096x8 


(350ns)(Syl(21i'PC5M) 4.95 


6284 


5.50 


2 732 A 


4096x8 


(250ns)(5vl(21vPGM) 6.95 


8286 


6.50 


2732A-2 


4096x8 


(200ns)(5«l|21vPGM) 10.35 


8288 


14.95 


2764 


81 92x8 


(450n*)(5v| 


4.25 


Z80 




2764-250 


8192x8 


(250ni)(5v) 


4.95 




2764-200 


61 92x8 


(200ns)(5v| 


6.95 


2.5 MIe 


27128 


16384x8 


(250ns)(5v) 


7.35 


Z SO CPU 


2.43 


27256 


32766x8 


(250ns)(5v) 


12.95 


ZBO-CTC 


2.95 




5v * Singli 


5 Volt Supply 




Z30-PI0 


2.35 




21vPGM = Pr 


■»rjram at 21 Volts 




zeo-sio/o 


9.95 


SPECTRONICS CORPORATION 


4.0 Mhz 

Z60A-CPU 2.49 


EPROM ERASERS 




ZSOA-CTC 
ZSOA-DART 


3.95 
8.35 






L,hip Intensity 




Z&OA-PIO 


3.95 




Timor Capacity (uW/Cm 3 ) 




ZSOA-SIQ 


10.35 


PE-14 




9 3.000 


83.00 






PE-14T 


X 


9 6,000 


119.00 


6.0 Mhz 


I PE-24T 


X 


9 3,600 


175.00 


Z SOB-CPU 


8.95 



6500 




6502 


4.95 


6520 


2.95 


6522 


5.49 


6532 


3.95 


6551 


3.95 


650 2 A 


5.35 


652 2 A 


3.95 


6551A 


11.95 


6800 




88000-8 


39.35 


6800 


2.35 


6802 


7.95 


6809 


8.35 


6809E 


3.95 


6821 


2.35 


6845 


12.95 


6850 


3.25 


6883 


22.95 


DISK CONTR 


1771 


15.95 


1791 


23.95 


1793 


23.95 


UP0765 


13.35 


INTERFACE 


ST26 


1.59 


BT28 


1.98 


DM8131 


2.35 


DPB304 


2.29 


CLOCKCHIPS 


MM5314 


4.35 


MM5369 


1.95 


MM58167 


8.36 


MSM5S32 


3.35 


DATA ACO 


AD COB 04 


3.43 


ADCOBOS 


4.49 


ADC0617 


9.95 


DAC0808 


2.35 


MC140BLB 


2.95 


SOUND CHIPS 


76477 


3-35 


7646B 


5.95 


A V 3-83 10 


12.35 


SSI263 


39.95 





7400 




7400 


.19 


7492 


.50 


7401 


.13 


7493 


.35 


7402 


.19 


74100 


1.75 


7403 


.13 


74107 


.30 


7404 


.19 


74116 


1-55 


7405 


.25 


74121 


.29 


7406 


.23 


74122 


.45 


7407 


.29 


74123 


.43 


740B 


.24 


74125 


.45 


7409 


.19 


74126 


.45 


7410 


.19 


74132 


.45 


7411 


.25 


74145 


.60 


7413 


.35 


74148 


1.20 


7414 


49 


74150 


1.35 


7416 


,25 


74151 


.55 


7417 


.25 


74153 


.55 


7420 


.13 


74154 


1.25 


74Z1 


.35 


74155 


.75 


7425 


.23 


74157 


.55 


7427 


.29 


74153 


1.65 


7430 


.19 


74161 


.63 


7432 


.29 


74163 


.69 


7437 


.23 


74164 


.85 


7438 


.29 


74165 


.85 


7442 


.43 


74166 


1.00 


7445 


.69 


74173 


.75 


7447 


-63 


74174 


.83 


7448 


.69 


74175 


.89 


7473 


.34 


74185 


2.00 


7474 


.33 


74192 


.79 


7475 


.45 


74193 


.73 


7476 


.35 


74194 


.85 


7433 


.50 


74259 


2.25 


7465 


.59 


74367 


.65 


74B9 


2.15 


7436B 


.65 


[7490 


.35 


74393 


1.35 



74S00 ] 


74600 


.32 


74S02 


.35 


74604 


.35 


74S05 


.35 


74608 


.35 


74S10 


.35 


74811 


.35 


74SZ0 


.35 


74S32 


.40 


74S37 


.86 


74874 


.50 


74S86 


.50 


7481 1 2 


.50 


74S124 


2.75 


74S132 


1.24 


74S133 


-45 


748138 


.85 


74S139 


-85 


74S140 


.55 


74S151 


.95 


74S153 


.35 


74S157 


.95 


74S153 


.95 


746181 


1.95 


74S163 


1.95 


74S174 


.95 


74S175 


.95 


748240 


2.20 


74S241 


2.20 


74S244 


2.20 


74S280 


1.95 


74S287 


1.90 


7 46 288 


1.90 


74S373 


2.45 


748374 


2.45 


, 74S471 


4.35 J 



••••HIGH-TECH**** 
27256 

$12.95 



* 32K X 8 EPROM 

* SINGLE 5 VOLT SUPPLY 

* SINGLE LOCATION & 
HIGH SPEED PROGRAMMING 

* 250 nu ACCESS TIME 



•***SPOTLIGHT**** 



[CRYSTALS! 


32.768Kru 


1.95 


I.OMhz 


3.35 


1.8*432 


3.35 


2.0 


_ 2.35 


2.4576 


2.35 


3.579545 


2.95 


4.0 


2.95 


5.0 


2-35 


5.0688 


2.95 


6.0 


2.35 


6.144 


2.95 


8.0 


2.35 


10.0 


2.95 


10.738635 


2.35 


14.31818 


2.95 


15.0 


2.95 


16.0 


Z.35 


17.430 


2.95 


18.432 


2.95 


i 20.0 


2.95 J 



UARTS 



AY5-1013 


3.95 


AY3-1015 


6.35 


TR1602 


3.95 


2651 


8.95 


IM6402 


7.95 



BIT- RATE 
GENERATORS 



BR1941 
4702 

COM8116 
14411 



11.95 
12.95 
10.35 
11.95 



MISC. 



3Z42 

MC3470 

MC3487 

AY5-3600 PRO 

HD46505SP 

CRT50Z7 



7.95 

4.95 

2.95 

11.95 

15.35 

19.95 





74LS0O 




74L500 


.24 


74 LSI 57 


.65 


74LS01 


.25 


74LS158 


.59 


74LS02 


.25 


74LS160 


.69 


74LS03 


.25 


74L8161 


.65 


74LS04 


.24 


74LS163 


.65 


74LS05 


.25 


74 LSI 64 


.69 


74LS08 


.28 


74LS165 


.35 


74LS09 


.23 


74LS166 


1.95 


74LS10 


.25 


74LS163 


1.75 


74 LS1 1 


.35 


74LS173 


.69 


7.1LS12 


.35 


74LS174 


.55 


74LS13 


.45 


74LS131 


.89 


74LS14 


.53 


74 LSI 92 


.73 


74LS20 


.25 


74LS193 


.73 


74LS21 


.29 


74LS194 


.63 


74LS26 


.29 


74LS195 


.63 


74LS27 


.29 


74LS197 


.73 


74LS32 


.29 


74LS221 


.83 


74LS33 


.55 


74LS240 


.35 


74LS37 


.35 


74LS241 


.99 


74LS3B 


.35 


74LS242 


.93 


74LS40 


.25 


74LS243 


.99 


74LS42 


.49 


74LS244 


1.29 


74LS47 


.75 


74LS245 


1.49 


74LS51 


.25 


74LS251 


.53 


74LS73 


.39 


74LS253 


.59 


74LS74 


.35 


74LS257 


.53 


74LS75 


.39 


74LS25B 


.59 


74LS76 


.33 


74LS2SS 


2.76 


74LS85 


-69 


74LS260 


.59 


74LS66 


.33 


74LSZ66 


.55 


74L590 


.55 


74L8279 


.49 


74LS92 


.55 


74LSZS0 


1.98 


74LS93 


.55 


74LS283 


.63 


74LS107 


.33 


74LS230 


.89 


74LS109 


.39 


74LS293 


.83 


74LS112 


.33 


74 US 233 


1.75 


74L8122 


.45 


74LS323 


3.50 


74LS123 


.73 


74LS36S 


.43 


74LS124 


2.90 


74LS367 


.45 


74LS125 


.43 


74LS36S 


.45 


74LS126 


.49 


74LS373 


1.39 


74LS132 


.53 


74LS374 


1-33 


74LS136 


.33 


74LS377 


1.39 


74LS13E 


.55 


74LS390 


1.13 


74LS139 


.55 


74LS393 


1.19 


74LS145 


1.Z0 


74LS640 


2-20 


74LS148 


1.35 


74LS645 


2.20 


74LS151 


.55 


74LS670 


1.43 


74LS153 


.55 


74LS6S2 


3.20 


74 LSI 54 


1.30 


74LS68S 


2.40 


74LS155 


.63 


B1LS95 


1.43 


74LS15G 


.63 


25LS2521 


2.80 





LINEAR 




TL084 


2.13 


NE564 


Z.35 


LM301 


.34 


LM565 


.99 


LM307 


.45 


LM566 


1.49 


LM30S 


.69 


NESS 2 


.98 


LM309K 


1.25 


IM733 


.38 


LM310 


1.75 


LM741 


.35 


LM311 


.64 


LM747 


.69 


LM317T 


1.19 


LM1310 


1.49 


LM317K 


3.95 


MCI 330 


1,69 


LM318 


1.49 


MC1372 


6.95 


LM323K 


4.95 


LM145B 


.53 


LM324 


.69 


LM14S6 


.63 


LM331 


3.35 


LM1483 


.69 


LM334 


1.13 


LM1496 


.85 


UVI335 


1.40 


LM1E00 


2.37 


LM336 


1.75 


LM1812 


8.25 


LM337T 


1.35 


LM1883 


1.95 


LM33BK 


3.95 


ULNZ003 


1.29 


LM339 


.39 


XR2206 


3.75 


LM348 


.99 


XR2211 


5.25 


LM350K 


4.35 


CA3146 


1.85 


LF3S1 


.60 


LM390O 


.59 


L.F353 


1.00 


LM3311 


2.25 


LF3S6 


1.10 


LM3314 


3.35 


LF357 


1.40 


MC4024 


3.95 


LM35B 


.63 


MCA 044 


4.50 


LM359 


1.79 


RC4136 


1.25 


LM377 


1.95 


75150 


1.95 


LM383 


1.35 


75154 


1.35 


LM386 


.89 


75 188 


1.25 


LM393 


1.29 


75189 


1.25 


LM393 


1.29 


75451 


.33 


TL497 


3.25 


75453 


.33 


NE555 


.34 


75477 


1.23 


NE556 


.65 


75432 


.73 


L T = TO-220 


K = TO-3 



EfpJDR Microdevices 

■ ■ 1224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) • (408) 995-5430 
FAX (408) 275-8415 • Telex 171-110 



Copyright 19S5 JDR Mlcrodevtcei 



RETAIL STORE - 1256 S. BASCOM AVENUE 
HOURS: M-W-F, 9-5 TU-TH, 9-9 SAT, 10-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: Minimum order S10.D0 For shipping and handling Include 
52.50 lor UPS Ground and 53.50 lor UPS Air. Orders over 1 lb. and 
foreign orders may require additional shipping charges - please 
contact our sales department lor the amount- CA. residents musl 
include 6* sales tii. Bay Area and LA residents include 6Wfc. All 
merchandise is warranted for 90 days unless otherwise staled. Prices 
are subject to change without notice We are nol responsible for 
typographical errors. We reserve the nght to limit quantities and to 
substitute manulacturer. All merchandise subject to prior sale. 
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PARTIAL LISTING ONLY- PLEASE CALL OR WRITE FOR FREE CATALOG. 



CAPACITORS 




ELECTROLYTIC 




RADIAL 


AXIAL 




47u( 50 v .14 


10 50v 


.16 


10 50v .15 


22 16v 


.14 


47 35v .18 


47 50v 


.20 


100 16v .18 


100 15v 


.20 


220 35 v .20 


150 2Sv 


.25 


50v MONOLITHIC 




.01 uf .14 


.1 


.18 


.047 .15 


.47 


.25 


50v DISC 




TOpf .05 


470 


.05 


22 .05 


560 


.05 


25 .05 


680 


-05 


27 .05 


820 


.05 


. 33 .05 


.001 uf 


.05 


47 .05 


.0015 


.05 


56 .05 


.0022 


.05 


68 .05 


,005 


.05 


82 .05 


.01 


.07 


100 .05 


.02 


.07 


220 .05 


.05 


.07 


330 .05 


.1 


.12 


BYPASS CAPS 




| _01uf disc 


50u 100/6.00 


liri disc 


12v 100/8.00 


-Olufmono 


50v 100/12.00 


L ,1uf mono 


50v 100/15.00 



ACCESORIES& peripherals ¥ BARGAIN HUNTERS CORNER 



FOR IBM 

MAXIMIZER Memory M u ll Huncl i on 259.95 

HAYES SMAHTMODEM 1200B 419.95 

130W POWER SUPPLY 159.95 

TEAC FD-55B ■ h Ht. Diek Drive. DS/DD 11 9.95 

MPI-B52 sv." FDD, DS/DD 109,95 

PROTOTYPE CARD 27.95 

PROTOTYPE CARD With Decoding 29.95 

FOR APPLE 

JDR16K RAM CARD 39.95 

EPROM PROGRAMMER RP525 79.95 

PRINTMAX Fai.il I ol prin tor interfoce 49.95 

BAL-500 Vi HL Disk Orivo. Tone Mechanism 1 59.95 

B A L- 525 'iHi.Dijk Drive, Alps Mecheniwn 139.95 

MITACAD-1 FullH light. Shogart M oc hani mi 149.95 

DISK CONTROLLER CARD 49.95 

VIEWMAX-80 90 Column For Apple lit 159.95 

VIEWMAX-SOe 80 Column For Apple lit 129.95 

THUNDERCLOCK Official PHODOS Clock 129.95 

KRAFT JOYSTICK 39.95 

SOW POWER SUPPLY 49.95 

MISCELLANEOUS 

ZENITHZVM-123 ISMHi Green Monitor 105.00 

NEC JB1 201 M 20 MHz Grwn Monitor 169.00 
BMC BM-AU9191U Comp. 13" Colo- Monitor 279.00 

NASHUA DISKETTES SS/SD Box of 10 19.95 
VERBATIM DATAUFE DISKETTES DS/DD 34.95 

DISKETTE FILE Hold] 70 Diikette* 9.95 



IC SOCKETS 

1-93 100 

8 pin ST .13 .11 

14 pin ST .15 -12 

16 pin ST .17 .13 

13 pin ST .20 .IS 
20 pin ST .29 .27 
22 pin ST .30 .27 
24 pin ST .30 .27 
28 pin ST .40 -32 
40 pin ST ,49 ,39 

1 64 pin ST 4.25 call 
ST'SOLDERTAIL 
8 pin WW 

14 pin WW 
16 pin WW 
18 pin WW 
20 pin WW 

22 pin WW 
24 pin WW 

23 pin WW 
40 pin WW 

WW- WIRE WRAP 
16 pin ZIF 4J8 call 

24 pin ZIF 5.95 cell 
23 pin ZIF 6.95 call 

ZIF=TEXTOOL 
(Zero Insertion Force) 



DISKETTE FILE 



$8.95 



IF PURCHASED WITH 
50 DISKETTES OR MORE 
$9.35 if purchusad Diana 



SMOKED ACRYLIC CASE 
WITH SIX INDEXED DIVIDERS 
RUGGED, HIGH QUALITY 
CONSTRUCTION 
. HOLDS 70 BW" DISKETTES, 
WITH ROOM TO SPARE 




NASHUA DISKETTES wr soft sector 

DOUBLE SIDED, DOUBLE DENSITY WITH HUB RINGS 

BULK PACKAGED IN FACTORY SEALED BAGS OF 50. INCLUDES 

DISKETTE SLEEVES AND WRITE PROTECT TABS. IDEAL FOR SCHOOLS, 

CLUBS, AND USERS GROUPS. THIS IS A SPECIAL PURCHASE, SO 

QUANTITIES ARE LIMITED. 5 YEAR WARRANTY. 

$1.39 ea. $1.49 ea. $1.59 ea. 

QTV250 QTY100 QTYSO 



D-SUBMINIATURE 


DESCRIPTION 


ORDER BY 


CONTACTS 


9 


15 


25 


37 


SOLDER CUPS 


MALE 


DBx*P 


1-19 


1.59 


1.90 


2.R5 ' 


FEMALE 


DBxxS 


1.50 


1.35 


2.25 


3.90 


RT. ANGLE 
PC SOLDER 


MALE 


DBxxPR 


1.66 


2.20 3.00 


4.83 


FEMALE 


DBxxSR 


2.18 


3.03 : 3.00 


5.19 


IDC 
RIBBON CABLE 


MALE 


IDBxxP 


2.95 


3.90 ; 4.75 


6.95 


FEMALE 


IDBxxS 


3.25 


4.29 | S.25 


7.95 


HOODS 


BLACK 


HOOD-B 


_.. 


-99 


— 


GREY 


HOODxx 


.89 


.99 1 .99 


1.09 1 


MOUNTING HARDWARE-31.00 

ORDERING INSTRUCTIONS: INSERT U OF PINS INTO "xx" 



9000 



9334 
9368 
9602 



2.50 
3.95 
1.50 



INTERSIL 

ICL7107 12.95 

ICL7660 2.95 

ICL8038 3.95 

DIPSWITCHES 

4 position 

6 position 

7 position 
i 8 position 



DYNAMIC RAMS 

4164 200ns $.99 ea. 
100 PIECE MINIMUM 

41256 150ns 
$5.50 ea. 

SPECIALS END 7/31/85 
SWITCHING POWER SUPPLIES 



PS-1STK 

MODEL AA 12110 
+12V@2A 
-12V@.1A 

+5V @ 2, 5 A or 
5A if 12V not used 

19.95 



ASTECAA11190 
+5V (ffl 4A 
+12V @) 2.5 A 
-5V @ .25 A 

-12V@.30A 

39J5 



5V«" DISK DRIVES 

TANDON TM100 2 DS/DD 

SHUGART SA-1C0L SS/DD 

MPI B52 DS/DD 

TEAC FD55B '/: Ht. DS/DD 

TEAC FD55F » Ht. DS/Cuiad 

8" DISK DRIVES 

SIEMENS FD200-S DS/DD 

.SIEMENS FD 100-8 SS/DD 



159.95 
199.95 
109.95 
1 1 9.95 
139.95 



180.00 
129.00 , 



r BEST SELLING IDC CONN. 


RIBBON HEADER SOCKETS 
IDS 20 Z.25 IDS 40 1.99 
IDS26 1.39 IDS50 2.25 
IDS 34 1.59 


IDE 20 

IDE 26 

.IDE 34 


RIBBON EDGE CARDS 

2.25 IDE 40 3,80 
2.65 IDE 50 3.95 
2,75 



LIGHT EMITTING DIODES 

JUMBO DISPLAYS 



1-99 100- up 
RED .10 .09 

GREEN .18 .15 
.YELLOW .18 .15 



MAN-72 CA .3" .99 

MAN -74 CC .3" .99 

FN D- 500 CCS" 1.49 

FND-507 CA.5" 1.49 



TRANSISTORS 

2N2222 .25 PN2907 

PN2222 .10 2N3055 

2N2905 .50 2N3904 

2N2907 .25 2IU3906 

DISCRETE 

1N7S1 G.lvicnjr 

IN759 12.0u»n.r 

1N414S (1N91 4) switching 

IN 4004 400PIV rectifier 

KBP02 200PIV 1.5a bridge 

4N33 OPTO-ISOLATOR 



.25 

.25 
25/ 1.00 
10/1.00 

.45 
1.75 



RIBBON CABLE 



CONTACTS 


SINGLE COLOR 


COLOR CODED 1 


V 


10' 


r 


10' 


25 


.45 


4.00 


1.32 


11.80 


34 


.51 


5.40 


1-65 


14.50 


50 


.89 


7,50 


2.50 


22.00 1 



VOLTAGE 
REGULATORS 



36 PIN CENTRONICS 

CEN36 MALE SOLDER CUP 7.9S 

IDCEN3G MALE RIBBON CABLE S.95 

IDCEM36F FEMALE RIBBON CABLE 3.95 



780ST 
7BM05C 
7808T 
781 2T 
781 5T 
7824T 
7905T 
791 2T 



7915T .85 

780 5 K 1.39 

78H05K 9.95 

7812K 1.39 

791 2 K 1.49 

73L05 .69 

79L05 .' 

79L12 .; 



. C. T=TO-220, K^TO-3, UTO-92 



4001 
4002 
4011 
4012 
4013 
4015 
4016 
4017 
4018 
4020 
4023 
. 4024 



.25 4027 

.25 4028 

.25 4029 

.25 4040 

.33 4042 

.39 4046 

.39 4047 

.69 4049 

.79 4050 

.75 4051 

.29 4053 

.65 4060 



CMOS 

.45 4066 

.69 4069 

.79 407O 

.75 4071 

.69 40S1 

.85 4082 

.95 4093 

.35 4503 

.35 4511 

.79 4518 

.73 4520 

.89 4528 



V7S4 



ORDER TOLL FREE 

800-538-5000 800-662-6279 



4538 

4543 

4553 

4584 

74 COO 

74C04 

74C14 

74C74 

74CS06 

74C922 

74C923 

74C926 



[ MasterCard l 



Copyright 1985 JDK Mlcrad.vlcei 
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Whether you're faced with a monumental de- 
cision — or a routine one — the free Consumer 
Information Catalog can offer concrete advice. 

There are more than 200 government book- 
lets listed in the Catalog. And they can help 
you . . . improve your job. health, or financial 
profile . . .start a business or a car . . . plan a 
house or a diet. And many of these booklets 
are free. 

So order your free Catalog today. Any way 
you look at it, you'll be head and shoulders 
above the crowd. Just send your name and 
address to: 

Consumer information Center 

Dept. MR, Pueblo, Colorado SI 009 
U.S. General Services Admmisiranon 



COMPUTER PAPERBACK BOOKS 

Great Books For The Computer Hobbyist 

CHECK OFF THE BOOKS YOU WANT 
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ELECTRONIC TECHNOLOGY TODAY INC. 
P.O. Box 240, Massapequa Park. NV 11762-0240 



□ 



Number 01 books. cOewd 

tar- f'nf* oi bg©h 



S*Wi Tai iWY $ivi rtnttnts w-ityii 



'Slipping in U S m#* 

[SI 00 ti[ > c boCAE 40t o.i addtlhonili 



TOTAL ENCLOSED . 
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DON'T 
BLAME THE 
SOFTWARE! 

Our isolators eliminate equipment 

interaction, clean up interference, 

curb damaging power line spikes 

and 

lightning 

bursts. 




ISO-1 ISOLATOR 

3 isolated sockets; quality spike 
^oppression; basic protection. . 88 1.95 

ISO-3 SUPER-ISOLATOR 

3 dual isolated sockets; suppressor; 
commercial protection 8122.95 

ISO-1 7 MAGNUM ISOLATOR 

4 quad isolated sockets; suppressor, 

1 ah oratory grade protection, ,821 3,95 

JS7r Electronic Specialists, Inc. 

171 S. Main, Na1ict< r MA0178Q {817)655-1532 

Toll Free Order DasK 1 -800-225-4B7S 
MasterCard. VISA. Amsrtcan Express 









CIRCLE 60 ON FREE INFORMATION CARD 

ACTIVE 
RECEIVING 
ANTENNA 

Gives excellent reception, 
50 KHz to 30 MHz. 

New MFJ-1024 Active Receiving 
Antanna mounts outdoors away from 
electrical noise for maximum signat. 
Givei excellent reception of 50 KHz 
to 3D MHz signals. Equivalent to wire 
hundreds of feet long. Use any SWL 
MW, BOB, VLF or Ham receiver. 

Hloh dynamic range RF amplifier. 54 
in. whip. 50 foot coax. 20 dB attenuator 
prevents receiver overload. Switch be- 
tween two receivers. Select auxiliary or 
.active antenna. Gain control. "ON" 
'LED. Remote unit, 3x2x4 in. Control 
.6x2x5 In. 12 VDC or 110 VAC with 
optional adapter, 
MFJ-1312, 19.95. 
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Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 

One year unconditional guarantee. 

Order today, Call TOLL FREE 800-647-180O. 
Charge VISA, MC. Or mail check, money order. 

Write for free catalog. Over 100 products. 



CALL TOLL FREE 800-647-1800 



Call 601-323-5869 in Miss., outside continental 
USA, tech/order/repair info. TELEX 53-4590. 

MC I ENTERPRISES, 
MI«J INCORPORATED 

^Box 494, Mississippi State, MS 39762 J 
CIRCLE 105 ON FREE INFORMATION CARD 




Radio /haek Part/ Plaec 

The Store for Builders. Over 1000 items in Stock 



Check These Great values in computer connectors 




(1) IC Test Clip. For DIP ICs. up to 16 pins. Con- 
venient because it allows you to easily access indi- 
vidual IC pins on a crowded board. Ideal for use 
with our micro test dips, #270-370. 
#276-1982 3.99 

(2) 34-Position Header. With strain relief for rib- 
bon cable. Fits parallel printer port of many com- 
puters. #276-1525 3.19 

(3) Card-Edge Connector. 34 positions, solder- 
less type. For disk drives. #276-1564 4.95 



(4) NEW LOW PRICE! Printer Connector. Solder- 
type 36-position with heavy-duty metal shielding. 

Was $6.99. #276-1534 4.99 

Solder-Type Submlniature "D" Connectors. 

Ideal for building your own RS-232C cables. 



Fiq 


Type 


Positions 


Cat. No. 


Each 


5 
6 

7 


Sub-D Male 
Sub-D Female 
Hood for Above 


25 
25 
25 


276-1547 
276-1 54B 

276-1549 


2.99 
3.99 
1.99 



4000-Series 
CMOS ICs 



TTTmr 



With Pin-Out and Specs 



Type 


Cat. No. 


Each 


4001 


276-2401 


.99 


4011 


276-241 1 


,99 


4013 


276-2413 


1.19 


4017 


276-2417 


1.49 


4049 


276-2449 


1.19 


4066 


276-2466 


1.19 



Ceramic Disc capacitors 



Low 
As 



39$ 



Pkg. 
of 2 



Hi-Q Design 

Moistu rep roof 

50 WVDC Minimum 




nF 


Cat No. 


Pkg. of 2 


47 


272-120 


.39 


47 


272-121 


.39 


100 


272-123 


.39 


220 


272-124 


.49 


470 


272-125 


.49 



flF 


Cal No. 


Pkfl. ol 2 


001 


272-126 


.49 


005 


272-130 


-49 


.01 


272-131 


.59 


.05 


272-134 


.59 


.1 


272-135 


.59 



Speech synthesizer ic 

SP0256-AL2. This MOS LSI device uses a program 
stored in its built-in 16K ROM to synthesize natural 
sounding speech. Easy to interface with most comput- 
ers. 28-pin DIP with detailed data. Requires crystal 
and low-cosl external components available through 
Radio Shack. #276-1784 12.95 



Solar Energy Project 

095 




Silicon solar cell pre- 
wired to a precision DC 
motor. Ideal for building 
model windmills. 
boats, school science 
projects. With color 
wheels, mini propeller, 
booklet. #277-1201 



Electronics Textbook 



NEW! 7 95 

Basic Electronics Tech- 
nology. The "hows" and 
"whys" of modern elec- 
tronics presented in plain 
language. Learn how semi- 
conductors work as amplifi- 
ers, oscillators, in power 
supplies, radio/TV, com- 
puters. Illustrated. 464 
pages. #62-1394 




64K Dynamic ram 



NEW! 3 95 

Each 




MOV Transient 
Protectors 

Protect computers and sensitive 
electronics from damaging power- 
line "spikes". 



4164. Highest quality and factory fresh. 150 ns 
access. Ideal for expanding the memory of many 
popular microcomputers. #276-2506 



Powei D ; ss. 


Cat. No. 


Each 


600 mW 
1 watt 


276-570 
276-568 


1.59 
1.69 




Replacement 
Transistors 



/Fold-up Autoranging LCD 
Multimeter 




Type 


Cat, No, 


bach 


2N1305 PNP 
MPS2222A NPN 
PN2484 NPN 
MPS3904 NPN 
TIP31 NPN 


276-2007 
276-2009 
276-2010 
276-2016 
276-2017 


1.19 
.79 
.89 
.69 
.99 


TIP3055 NPN 
MPS2907 PNP 
MJE34 PNP 
2N3053 NPN 
MPS3638 PNP 


276-2020 
276-2023 
276-2027 
276-2030 
276-2032 


1.59 
.79 

1.49 
.99 
.79 


TIP120 NPN 
2N3055 NPN 
MJ2955 PNP 
2N4401 NPN 
MPSA42 NPN 


276-2068 
276-2041 
276-2043 
276-2058 
276-2061 


1.29 

1.99 

2.19 

.59 

.69 


2N3819 N-FET 
MPF102 N-FET 
IRF511 V-FET 


276-2035 
276-2062 
276-2072 


.99 

.99 

2.79 


2SC1308 NPN 


276-2055 


6.95 
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Our Best! 

The DVM 
That "Thinks* 



You choose the function and it selects the cor- 
rect range and polarity for you. Features a 
jumbo i Vie" display. "Beep" continuity function 
and diode/semiconductor junction test really 
save time. Handy pushbutton ohms zero adjust. 
Automatic power-off when case is shut con- 
serves batteries. With test leads, owner's man- 
ual. Batteries extra. #22-193 



Flatted Lever Switches 

Rated 6 amps at 1 25 VAC. Body: 
3 /bx t /ibx V** Mount in V** di- 
ameter hole. 

SPDT. #275-635 2.39 

DPDT. #275-636 2.69 

DPDT Momentary. Spring re- 
turn to center-off position. 
#275-637 2.B9 

TV RF Modulator Chassis 

SPECIAL PURCHASE 
^,95 

Selectable channel 3/4 
output. 5-pin DIN plug ac- 
cepts video, audio and 12 
VDC power inputs. On/ y"""| ^\ 

off switch has built-in TV v -— =«'" ,-^rr 

antenna/modulator *^^ 

switching. #277-1015 

Continuity Tester Chassis 

SPECIAL PURCHASE 

1 95 

Circuit continuity produces 
a warbling tone. Many 
possible uses including 
alarms, signalling, testing. 
With leads. Requires 9V 
cell. Hurry! #277-1014 





Over 1 000 Items In stock: Binding posts, Books, Breadboards, Buzzers, Capacitors, Chokes, Clips, 
Connectors. Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Muititesters, PC Boards, Plugs, Rectifi- 
ers. Relays, Resistors, Switches, Tools, Transformers, Transistors, Wire, Zener Diodes, and morel 



Radio /haek 

A DIVISION OF TANDY CORPORATION 

Prices apply al participating fladlp Shack stores and dealers 
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CIRCLE 78 ON FREE INFORMATION CARD 
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This will be 
conning to you 
when you 
subscribe to 
Radio-Electronics 

• HELPFUL 
CONSTRUCTION 
ARTICLES... 

Test Equipment 
Hi-Fi Accessories 
Telephone Accessories 
Music Synthesizers 
Computer Equipment 
Automotive Equipment 
Intruder Alarms- 
Home & Car 
Video Accessories 

• NEWS ON NEW 
TECHNOLOGY 

Computers 

Microprocessors 

Satellite TV 

Teletext 

Automotive Electronics 

Speech Synthesizers 

IC Applications 

• FASCINATING 

"how to do rr 

ARTICLES... 

Build Your Own 

Projects 
Make Your Own PC 

Boards 
Wiring Techniques 
Soldering and 

Desoldering 
Design and Prototyping 



fc 



SPECIAL SECTION 
— SATELLITE TV 
BUYERS GUIDE 



:> 



COMPUTERS - VIDEO - STEREO ■ TECHNOLOGY - SERVICE 

BUILD THIS ELECTRONICS 

SATELLITE TV STEREO IN MEDICINE. 

DEMODULATOR. How images of the human 

R-E's atW-on lor your fc^^Jjody are produced. 

satellite TV receiver tunes ^ 
you into stereo audio. - 



RECHARGEABLE 
BATTERIES. 

How to choose 
the one that best 
suits your needs. 

BUILD A 

COMPUTERIZED 
IC TESTER. 

With this automated 
tester you can quickly 
weed out your faulty 
digital IC s. 




SATELLITE TV 

COMPONENT 

BUYERS GUIDE. 

What's available if you want 

to piece together your 

satellite receiver system. 




PLUS: 



* Drawing Bo.-i r d * S I ale - 1 - Solid- State 

* Hobby Corner * Mow idea 

* Service Clinic * Equipment Reports 



• HOW YOU AND THE COMPUTI 
CAN BE FRIENDS... 

Getting Started 
Programs, Circuit 
Design, Games 
A/D-D/A Interfacing 
Peripheral Equipment 

• NEW AUDIO DIMENSIONS 
FOR YOUR PLEASURE... 

Noise- Reduction Devices 
How to Connect that 

Extra Add-On 
Hi-Fi Accessories 
Mew Technology 

• TV WONDERS FOR YOUR 
FUTURE... 

Latest Receivers and 

Circuits 
The Home Entertainment 

Center 
Projection TV 
Satellite TV Receivers 
Jack Darr's Monthly 

Service Clinic 
Service Problems and 

Solutions 

• REGULAR MONTHLY FEATUR 

DESIGNERS NOTEBOOK 

by Robert Grossblatt 
HOBBY CORNER 

by "Doc" Savage, K4SDS 
STATE-OF-SOL1D-STATE 

by Bob Scott 
WHAT'S NEWS, new 

products, stereo news 
VIDEOGAMES, new 

products, game reviews 
and MEW IDEAS, STEREO 
PRODCJCTS, NEW 
COMPUTER PRODCJCTS 
FOR HOME/JOB and 
MUCH MORE! 



Radio-Electronics covers all 

aspects of the fast moving 
electronics field... featuring 

COMPUTERS • VIDEO • STEREO 
TECHNOLOGY • SERVICE 

COMMUNICATIONS • PROJECTS 



Get it all! 
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Subscribe today to Radio-Electronics! Don't miss a single 

issue and... see subscription card in back of this issue for big savings. 

When you select one of the subscription offers listed on the handy coupon — you'll be 
assured of having your copy reserved, even if it sells out on the newsstand. Make sure 
you get all the excitement in every issue of Radio-Electronics, every month, by filling in 
and mailing your subscripton card today. 
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COMPUTER 

PRODUCTS. 

Inc. 

ORDER TOLL FREE 

(800) 
538-8800 

(CALIFORNIA RESIDENTS) 

(800) 
848-8008 



STATIC RAMS 





2SE.4 


I50« 






IK i 1 


4SUii 




4 


IK i 1 


4S0n 




t 


IK I 1 


2i0n 






ii6i4 


4 Bill 






H6l4 


4 SOU 






IK I 4 


45011 




1 


!Kl4 


25011 
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4S0 a: 




14-3 


11. 1 


3D0II 
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70 Bit 
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CMOS 
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CM06 
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SOCm 
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SO.i 
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ILMZ 
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DYNAMIC RAMS 
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EPROMS 
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In 
ISOm 
45011 
45011 
35011 
150m 
ISOm 
150m 
41011 
ISOm 
35Cm 
25 til 
20 Du 
ISOll 
25411 

iDiii 

45011 
45D1I 

35B11 
ZSOii 

30Pil 
25C.I 
2S[ll 



Si 

Si 

5i 

Si 
Si 
111 
21i 
21i 
til 
5i 
5i 
St 
It 
Si 
Si 
Si 
St 
St 
14t 



1.10 
.11 
J 9 
1.21 
211 
2.21 
-II 
111 
121 
1. 30 
1.40 
l.lt 
3.10 
2.15 
345 
3.35 
IIS 
249 
2.1) 
4.41 
2.41 
2. II 
5.41 
2.59 
3.41 
6.19 

29.15 
MS 
1.95 

10.05 



1.45 
1.95 
195 
.41 
.49 
.19 
.19 
1.41 
3.15 
1.50 
1.75 
2.00 
195 
IIS 



3 95 
2.41 
5 91 
2.15 
3.95 
315 
095 
IIS 
3.9S 
3. IS 
3.15 
5.15 
■ 91 
4.2S 
4.95 
MS 
1.15 
1115 
19.95 
9.9S 
9.95 
I0.9S 
24 01 







74LS00 






1 141100 
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7411125 


.41 


74LS2EO 
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■ 74LS0I 
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.41 


74LS266 
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■ 14LJ02 
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7411273 
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.51 


74LI275 


3.30 


■ 7 41104 
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74111 31 
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74LS271 
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I 7IL505 


24 


74LJ137 


.91 


74LS2S0 
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■ 74LI0I 
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74U13B 
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74LS213 
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I 741S0I 


n 


7415131 


.54 


74LS290 


.11 


■ 74LS10 


24 


7411145 


1.15 


74LS203 


.11 


I 71 LSI 1 


.34 
.34 


74U147 
74L514I 


2.45 
1.30 


74LS295 

74LS241 


.90 


■ 74LS12 


.11 






1411151 


54 


74L529! 


170 


1 74L614 


.51 


71 LSI 53 


.54 


74LS323 


3.45 


■ 74LS1S 


.34 


1411154 


1.15 


74LJ324 


1.70 


■ JIIS20 


74 


74LS155 


.51 


74LS352 


115 


■ 74LSII 


.21 


1411156 


.65 


74LS353 


115 


I 741SI2 


74 


7411157 


.64 


74LS363 


1.30 


■ 74LSJ6 


.21 


7413158 


.51 


74LS364 


1.90 


I IILS27 


?t 


74L51E0 


.61 


74LS365 


.41 


■ 74LS2I 


.34 


14UI51 


.64 


74LS366 


.41 


I 14 USD 


74 


741! 152 


.61 


74L3367 


.44 


■ 74LS12 


2S 


141S153 


.64 


74LJ36I 


.44 


I 14L113 


.54 


7 4 LSI 61 


.61 


74LS313 


1.35 


■ 14U17 


.34 


1415 155 


.14 


74LS314 


1.35 


I 74L635 


.14 


74LS166 


1.90 


74LS371 


1.35 


1 74LS40 


.24 


7415133 


1.10 


74LS37B 


1.13 


I 14LS42 


.41 


74LSI61 


1.10 


74LJ37I 


130 


■ 74LS47 


.74 


1411 170 


1.46 


14LS3I5 


115 


■ 741S4B 


7* 


7ILS173 


61 


74LS3I6 


.44 


1 74LS4S 


.74 


1411174 


51 


74LS390 


1.15 


I 74LS5I 


.24 


74LS175 


.64 


74LS303 


1.15 


1 74LS5I 


U 


7II51EI 
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74L1395 


1.15 


I 74LS55 


.21 


74LS1I9 


1.10 


74LS3S9 


1.45 


1 74LS63 


i.zo 
.it 


741S190 
741S19I 


.6! 
.11 


74LS424 

74LS447 


2.30 

.31 




1 14LS14 


.34 


HIS 192 


.71 


74LMM 


190 


1 74LJ75 


.31 


74 LSI 53 


.71 


74LSS24 


3.95 


I 74LS7E 


.31 


14LSI94 


.61 


74LS640 


2.15 


74U7I 


.41 


74 LSI 95 


.61 


74LSS45 


2.15 


74LSI3 


.59 


1415196 


.71 


J4LS666 


1J65 


74LSB5 
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141! 197 
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74LSS69 
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.31 


1415221 


II 


74LS870 


1.45 


741190 
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71 Li 114 
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.51 


2SLS2521 
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74LS124 2.15 


741S259 


2.10 


25LS256I 


410 



6500 



We will try to BEAT 
All Competitor's Prices 

CALL for Quote! 



DISC CONTROLLERS 



1691 
1771 

1791 
1793 
1795 
1797 
2143 
2111 
2193 



. 6.90 
14.90 
22.16 
22.90 
22 90 
22.90 
1.90 
31.90 
31.90 



2795 .. 
2717 .. 
1143 .. 
1272 . . 
Mlttll 
Mil 177 
HC3470 

IJP0I65 



36.90 
36.90 
33.90 
19.90 
22.90 
22.90 
4.10 
19.10 



CRT CONTROLLERS 



6645 . 
5147 . 
11047 
61145 

7220 . 
1275 



11.90 0175027 11.90 

10.90 C1T5037 21.10 

23.90 DM330 30.90 

16.90 H041605 11.90 

36.90 MC137Z 6.90 

26.90 TH5911BA .... 31.10 



UV ERASERS 

QUV-T8/1 $49.95 

ECONOMY Model 




• Erases 155 EPROMS in 20 minutes 

• Plastic Enclosure 



6500 

6552 

6504 6.90 6520* 

6505 1.96 6S22A 

6507 

6520 4.30 6545* 

6522 4.10 65511... 

6532 1.90 .-^ „ 

5545 9.90 

655) .... 



6500 A 

4.90 6662* 5.90 

5.90 
9.9 

9.90 6632* 10.90 

12.90 
10 90 



IJQ 65021 . 

6800 



7.90 



1 MHz 



6600 . 

6102 . 

6103 . 
6101 . 
6S09E 
6109 . 
SIID . 
6126 . 
6621 . 
6626 . 
6140 . 
5143 . 
6144 . 
5645 . 
6641 . 
5650 . 
6152 . 
6660 . 

6862 . 
3875 . 
6880 . 

6863 . 



2.96 

1.96 
11.90 
12.90 

190 

9.90 

2.90 

4.30 

2.90 
13.90 
11.90 
33.90 
24.90 
11.90 
10.90 

2.90 

5.90 

1.90 
10.90 

6.90 

1.90 
21.90 

8000 



BGBOP 
2 MHz 



88600 ... 


.... 1.90 


88602 ... 


.... 11.90 


68909 ... 


.... 11.90 


6II0BE .. 


.... 11.90 


61110 ... 


.... 5.90 


6182! ... 


5.90 


66840 ... 


... 11.90 


58845 ... 


.... 11.90 


61150 ... 


.... 6.90 


68000 


65000-6 .. 


.... 34.90 


61041 ... 


.... 23.90 


66465 ... 


.... 16.90 


61652 ... 


.... 14.90 


66861 ... 


.... 6.90 


11764 ... 


.... 17.95 


61736 ... 


.... 11,95 



6031 .. 
8035 . . 
1039 .. 

IHS-SOBO 
IKS-8073 
6030* . . 
8065 .. 
8065H-2 
8056 .. 
■061-3 15 HHlt 



14.90 

5.90 
5.90 
16.90 
29.90 
2.96 
4.90 
11.96 
24.90 
159.90 
8031-2 ||MH;| . . 219.96 

9011 19.90 

1019 59.9D 



8253 1.1 

1253-3 7.90 

1255 4.45 

8255-6 4.90 

1257 7.90 

1257-5 6.90 

8250 5.90 

8259-5 6.90 



8100 



E1JI . 
8155 ., 
BI5S-2 . 
3156 

BUS .. 
3165-2 . 



2.96 
610 
7.90 
6.96 
28.96 
38.96 



1271. 

8272 . . , 

1274 . . . 

1275 . . . 

1279... 

1279-5 

5232 . 

1213... 

1214.. 

3236. 

1237... 

3236... 

3219.. 

3292... 



69.90 
19.90 
21.10 
21.90 

6 90 

7 90 
6.45 
5.45 
4.90 
6.45 
6.45 

12.90 
44.90 
12.90 



8200 



3202 
6203 
6205 
6212 
3214 
6216 
6224 
6226 
6228 
6231 



23.16 
38.90 
2.10 
1.75 
3.75 
1.75 
216 
1.7S 
3.45 
12.16 



5237-5 14.96 



6236 
6243 
6250 
6251 . 
6251* 



4.45 
4.45 
9.16 
3.10 

4 45 



8300 

3303 z so 

6304 ISO 

1307 2 90 

6368 2.90 

8310 3.90 

6311 3.90 

8700 

8741 28.90 

5745 19.90 

1749 28.90 

8756 23.90 



80000 



BD186-6 
80161 



Z-80 
280-CPtl 

zao-CTC , 

280-OM7 ..... 

Z60-OM* 

230-PIO 

260-510/0 
21 0-115/ 1 



Z-80 



1.95 
1.95 
6.96 
7.15 
1.95 
8.15 
6.95 



Z10I-0MA.. 
2IDI-PI0 . . . 

130 S-S 10/0 . 

zaot-swi 

7.60 »-S [Off . 
HQJH10/I 



250-510/2 


6.95 


Z-80 B 


7J0-1I0/I 


195 


zioi-cro 

Z50I-CTC 


Z-80 A 




zeoi-pio 


Z60M3U 


7 45 


2301-0*67 


I80*-C7C 


245 


ZBD6S16/0 


2804-OMT 


7.95 


260S10/2 



99.90 
19.90 



1.95 
2.45 
9.91 
9.95 
9.96 
9.15 



1.95 
1.95 
1.95 

11.96 
21.95 
29.95 



MEMORY 
EXPANSION KIT 




4164 200ns 
9 for $15.75 



APPLE ACCESSORIES 

Pirilli! Prlitir Cird 49.95 

80-CoJ. card for Appln I f +. .. 149.95 

BO-Cil. card fir Aptli III. . . 1 29.95 
Chickmiti 80-Column Ctrl'. .. 69.95 
Sirfil Ciri Icimmuilcitliil . . . 69.95 

Clod Cilmdir ciri 79.95 

Cooling Fin 38.95 

Powir Supply 69.95 

Jiyitlek.... 29.95 

Joystick Miptir Aiili lit. . . . 14.95 

RF Milliliter 13.95 

Blik Drill Full Hiight 169.95 

Blik Brliili Hiliit 169.95 

Controller Ciri 49.95 

Appfi Pidgin 5.95 

1BK Card 39.95 

16K Bin Biird 13.95 

Eifmd-A-Slot 34.95 

Piddli Adippli 29.95 

Koali Touch Pad 99.00 

Mafic Tuck Fid a/JiyiM . . . 79.95 

Kaytraalc Kiybii ri 21 9.00 

Appli Kiyboird (Taiwan). . 149.95 



INHauATOBS IW MICRO tO M Put ER TI * rifeOL-OC V 



VIEWMAX-80 149.95 



The right 80-column card for your 
Apple II+ 

• Soft video switch 

• Built-in inverse video 
e Shift key support 

e 2 year parts & labor warranty 




TERMS: Minimum order $10.00 
For shipping and handling include 
$2.50 for UPS ground or $3.50 for 
UPS Blue (air). For each additional 
air pound, add $1.00. California 
residents must include 6% safes 
tax; LA.. S.F., S. Cruz 4 S. Mateo 
counties include 6.5% sales tax 
and Santa Clara include 7% sales 
tax. All items subject to availability 
and prices are subject to change. 
Typographical errors are not our 
responsibility. 

No additional charge (or Master- 
card or Visa. We reserve the right 
to substitute manufacturers and 
to limit quantities. 

CALL for VOLUME Quotes 

NE* HOURS: M - F 7:30 am - 5:00 pm 

VISIT OUR RETAIL STORE 

2100 De La Cruz Blvd. 

Santa Clara. CA 95050 

(408) 988-0697 

ALL MERCHANDISE IS 
100% GUARANTEED 



Telex: 756440 



CIRCLE 110 ON FREE INfORMATIOr* CARD 
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PERSONAL DEFENSE AND PRO PER T¥ PROTECT IOK 

UTILIZE SPACE AGE TECHNOLOGY, 

CAUTION THESE DEVICES CAN BE HAZARDOUS AND MAY SOON 

BE ILLEGAL 

POCKET PAIN FIELD GENERATOR - IPGSO 

Assembled - $64.50 

IPG5 .. .. Plans $8.00 IPG5K .... Kit/Plans $44 50 

PHASOS PAIN FIELD CROWD CONTROLLER — PPF10 

Assembled S250.OO 

PPF1 . Plans . $15 00 PPF1K Kit/Plans $175.00 
BLASTER - Provides a plasma discharge capable of puncturing 
a can. Produces a 100.000 WATT PULSE. 

BLS10 ASSEMBLED $49.50 

BLS1 . PLANS . . S10.00 BLS1K KTtPLANS . $69.50 
PLASMA STUN GUN - Very intimidating and aflective 5 to 10 
ieet 500.000 VOLTS 

ITM10 ASSEMBLED $99.50 

ITM1 PLANS . . $10. 00 ITH1K . KIT'PLANS . $69.50 



RUBY LASER RAY GUN - Intense watte led beam burns and 
welds Hardest ot meials MAY BE HAZARDOUS. 
RUB3AII Paris Available tor Completing DeirrceSIS 00 
CARBON DIOXIDE BURNING. CUTTING LASER - Pro 
duces a continuous beam of high energy M A Y B£ H A2 ARDO US . 
LC5 All Parts Available lor Completing Device .515 00 
V1SI BL E LASEBLIGHTGUN-producesmlenseredbeamlor 
sighting, spotting, etc. Hand held complete. 
LGU3 Plans $10 00 (Kit £ Assembled Units Available) 
IB PULSED LASER RIFLE - Produces 15-30 watt infra-red 
pulses at 200-2000 per sec 

LBG3 AW Parts A Diodes Available $10.00 

BEGINNERS LOW POWEB VISIBLE LASER - Choice ol 

red . yellow , green — provides an excellent source o I monochromatic 

light. 

LHC2 Plans $5 DO LHC2K .Kit. . .$34.50 



■ S NOO PEB P HON E — Allows u ser to cal I his premises and listen 
£ in witbou t phDne ever ringing . 

; SNP20 Assembled $89 50 

" SNP2 Plans . $9.00 SNP2K. Hans/Kit $59.50 

m LONG RANGE WIRELESS MIKE - Miniature device clearly 
transmits well over one mile Super sensitive, powerful 
If MFT1 ..Plans "..$7.00 MFT1K. PtarisrKil. $49.50 

a WIRELESS TELEPHONE TRANSMITTER - Transmits t»th 
sides of phone conversation over one mile, shuts oil automaiically. 
VWPM5 Plans $8 00 VWPM5K PlansfKit $39,50 
TALK & TELL AUTOMATIC TELEPHONE RECORDING 
DEVICE — Great lor monitoring telephone use 
TAT20 Assembled... . . .$24.50 

TAT2 Plan s . . ..$5.00 TAT2K Plans/Kit... .S14.50 



I 



Our phone is open lor otdets anytime. Technicians are available 9-1 1 
a . m. . MonThurs for thr^e needing a ssistance a r i n formation Send 
$1 .00 lor catalog of hundreds moresimfer devices. Send Cher*, rash, 
MO. Visa. MC. COO to INFORMATION UNLIMITED 
MPTftB.PO Box 716. Amhcrsl tl H 03031 lei 603 673-4730 



CIRCLE 72 ON FREE INFORMATION CARD 




DESCRAMBLEE PARTS 

We stock the exact parts and PC Board lor Radio 

Electron ic's February Article on building your own 
Cable TV Descramblef 

#701 PAHTS PACKAGE $29.95 

Includes all the original resistors, capacitors, diodes. 
transistors integrated circuits, coils and IF trans- 
formers (BKAN-K5552AXX) 

#702 PC BOAED $12.95 

Original etched & drilled silk-scwened PC Board used 
in the article. 

#704 AC ADAPTOR $12.95 

(14 volts DC @ 2B5MA) 

Botb #701* #702 ....$39.00 



FREEH fl!|trlnt ol Rtfli BMroaln Article 

on Building Your Owe CtHi TV DncraaMtr wit* 

"I 



Add £4.00 PDtbfi A HintfUnc 

TOLL FREE 

1-800-227 8529 (Orders Only) 

1-617-339-5372 (Information) 

JfrU 
CLCCTROCIICSJIIC. 

ammm P.O. Box 800 

J1U Mansfield, MA 02048 



CIRCLE 65 ON FREE INFORMATION CARD 



FREE 1 985 CATALOG 

JUST CLIP AND RETURN THIS COUPON 

THIS MONTH'S SPECIALS 

41 16 16K 150ns 1 .25 

4164 64K 150ns 1.75 

41256 256K 150ns 7.95 

2708 1Kx8 350ns 8K 5.95 
2716 2Kx8 450ns 16K 3.60 
2732A4KX8 300ns 32K 4.90 
2764 8Kx8 300ns 64K 4.95 
2712Sl6Kx8 300ns 128K 7.95 
27256 32Kx 3 250ns 256K 17.95 
27512 64Kx8 250ns 512K 85.50 





Wi 



^^ 



also s-r«=»c:K 



■ Books • Breadboard St Accessones 

* Capaoiars « Chemicals • Connec(orc 

* Cryslafa • Plugs & Jacks * Fans 

• Enclosures • Fillers • Fuses • Heat 
Shrink Tubing: • Heal Sinks •Kits 

■ Knobs * Peripherals * Probes • Oplo 

• PCB Protfuels • Potentiometers 

■ Power Supplies • Relays « Resistors. 

■ C j:j ,.■ Assembles Sockets . 




USA 

P.O. BOX 9100 

WESTBOROUGH. MASS 

1-800-3430874 



Active 



CANADA 

5651 FERRIER ?T 

MONTREAL, QUEBEC 

1-800-36 1 -5884 

mssssmsm 



SELF SERVE STORES LOCATED NEAR YOU. JUST CALL 

WESTBOROUGH OTTAWA EDMONTON 

366-9684 728-7300 438-5888 

BELLEVUE 
881-8191 
MONTREAL 
,. 731-7441 



TORONTO 

977-7692 

DOWNSVtEW 

630-0400 



CALGARY 

235-5300 

VANCOUVER 

438-3321 



8 RE, 



DON'T 
FORGET 




USE 

YOUR 

READER 

SERVICE 

CARD 




First-aid kits are fine for some 

emergencies. But what if 

you were choking? Having a 

heart attack? Or a stroke? 

This kit would be useless. 

Call the Red Cross. We'll teach 

you and your employees 

how to save a life. 

From work-safety to CPR, you 

can count on the Red Cross. 

We'll help. Will you? 



+ 



A Pub*C &B*VCO -tV Tt*5 PuCfcCJjEn 
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CIRCLE 51 ON FREE INFORMATION CARD 



he idea behind our 



lily oi "Black Boxes 
) oiler you as broad 
election of material 
i container sizes, 
i an almost infinite 
nber ol connector 
nbinations to select 
n. All designed to 
ke your life as a 
iigner just a bit 



And now that you 



have an idea of our 
depth and variety, you 
should also be aware 
that the "Black Boxes" 
we design and manu- 
facture are considered 
by electronic design 
engineers to be right at 
the top. No question. 

A superior product? 
You know you've got 



th<|t. And you should 
knpw, also, that we 
mfeke sure you receive 
fast service and 
specified quantity 
through your favorite 
electronic parts 
distributor. 



and illustrated in our 1985 
general catalog. Just call 
(714) 623-3463 or 623-6751. 
Or, write to us at 
ITT Pomona Electronics, a 
division of ITT Corporation, 
1500 E. Ninth St., 
Pomona, CA 91769. 



After all, we wrote 
the book, TT"T 

And it's tree. Our jf 

products are described Pomona Electronics 



Dmona wrote the book on 
lack Boxes" Dorit miss it. 
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Model DCM-602 

$7Q95 

3Vz Digit Capacitance Meter 

8 ranges with full scale values to 2000 uF 
FEATURES • Broad test range - 1 pF to 
2000 uF • LSI circuit provides high 
reliability and durability • Lower power 
consumption • Crystal time base 

• Protected from charged capacitors 

• Frequency range - 800 Hz to 8 Hz 



Model DVM-634 

$4875 

7 functions, 32 ranges. 
Transistor measurement 
included. 



Model DVM-638 

$7995 

1 1 functions, 38 ranges. 
Includes logic level detector, 
audible visual continuity, 
capacitance and conductance 
measurement 



Model DVM-636 

$62 75 

8 functions, 37 ranges. 
Capacitance measurement 
included. 



3Vz Digit Multimeters 
FEATURES . DC Voltage 100 uV - 1000 V . AC Voltage 100 uV - 750 V • AC/ DC Current 
200 uA - 10 Amps • Resistance 20 Megohms • Capacitance (DVM 636/638) 1 pF - 20 uF 
• Overload Protection • Auto-decimal LCD readout • Polarity indication • 3000 hour 
battery life with 9V transistor battery • Low battery indication 



ASK FOR FREE CATALOG. 

Money orders, checks accepted. C.O.P.'s require 25% deposit, 

Fordham 

260 Motor Parkway, Hauppauge, NY 11788 



Toll Free 

800-645-9518 

In NY State 800-832-1446 



Service and Shipping Charge Schedule 

FOR ORDERS ADD 

$25-250 $4.50 

$251-500 $6.50 

$501-750 $8.50 

$75M,000 $12,50 

$1 ,001 and up $1 5.00 



